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Warning 


This equipment has been certified to comply with the limits for a Class B computing device, pursuant to 
Subpart J of Part 15 of FCC Rules. Only Computers certified to comply with the Class B limits may be 
attached to this equipment. Operation with non-certified computing device is likely to result in interference 


to radio and TV reception. 





Radio and Television Interference 

The equipment described in this manual generates 
and uses radio-frequency energy. If it is not in- 
stalled and used properly, that is, in strict accord- 
ance with our instructions, it may cause inter- 
ference with radio and television reception. 


This equipment has been tested and complies with 
the limits for a Class B computing device in accord- 
ance with the specifications in Subpart J, Part 15, 
of FCC rules. These rules are designed to provide 
reasonable protection against such interference in 
a residential installation. However, there is no 
guarantee that the interference will not occur ina 
particular installation, especially if you usea “‘rabbit 
ear’ television antenna. (A ‘‘rabbit ear’ antenna is 
the telescoping-rod type usually contained on TV 
receivers.) 


You can determine whether your computer is 
causing interference by turning it off. If the inter- 
ference stops, it was probably caused by the com- 
puter or its peripheral devices. To further isolate 
the problem: 


e Disconnect the peripheral devices and their 
input/output cables one at a time. If the inter- 
ference stops, it is caused by either the peripher- 
al device or its |/O cable. These devices usually 
require shielded I/O cables. For Roland DG 
peripheral devices, you can obtain the proper 
shielded cable from your dealer. 


If your computer or its peripheral devices does 
cause interference to radio or television reception, 
you can try to correct the interference by using 


one or more of the following measures: 


e Turn the TV or radio antenna until the inter- 
ference stops. 


e Move the computer or its peripheral devices to 
one side or the other of the TV or radio. 


e Move the computer or its peripheral devices 
farther away from the TV or radio. 


e Plug the computer or its peripheral devices into 
an outlet that is on a different circuit than the 
TV or radio. (That is, make certain the com- 
puter or its peripheral devices and the radio or 
television set are on circuits controlled by differ- 
ent circuit breakers or fuses.) 


e Consider installing a rooftop television antenna 
with coaxial cable lead-in between the antenna 
and TV. 


lf necessary, you should consult your dealer or an 
experienced radio/television technician for addi- 
tional suggestions. You may find helpful the follow- 
ing booklet, prepared by the Federal Communi- 
cations Commission.: 


“How to Identify and Resolve Radio-TV. Inter- 
ference Problems” 


This booklet is available from the U.S. Government 
Printing Office, Washington, DC 20402, stock 
number 004-000-00345-4. 








Congratulations on your purchase of the ROLAND DG X-Y Plotter [DXY-880]. 
Read and understand this manual well before using the DXY-880. 








TO THE USER ———- 


@ Do not place objects on the plotter and power cord as this may result in accidents or fires. 


Ensure that the power supply is within + 10% of the rated voltage. 
Locate the plotter in an area with good ventilation and as free as possible from dust and humidity. 
Ensure that the plotter is not subjected to heavy shocks. 


If the panel becomes dirty wipe it with a cloth dampened with water or neutral detergent. Do not use 
thinner or alcohol under any circumstances. 


Copyright © 1984 ROLAND DG CORPORATION 
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1. Outline and 
features 





The DXY-880 is a compact 8-pen X-Y plotter with full capabilities and high cost 
performance. 

Simple commands sent from the computer enable the drawing of characters and 
graphic patterns, etc. The plotter supports a digitizing function for use in sending 
information on its current status, etc., to the computer, and may be used as a 
powerful tools in business, art, and drawing. 

The DXY-880 supports the following features as well. 


(1) Two types of command system are supported as standard. 
Plotter commands consist of one or two characters and are easily used with BASIC. 


@® DXY commands 

These commands do not require complicated procedures. They are independent 
simple commands permitting high level drawing, and are completely compatible 
with softwares for DX Y-800 while expanding the functions of each command. 

The RD-GL commands may be called and used with these DXY commands. 

@® RD-GL (ROLAND DG GRAPHIC LANGUAGE) 

A systematically configured group of powerful commands may be used freely for 
drawing control in the setting of accurate drawing conditions, scaling, window, and 
user coordinates. 

The computer is informed of the current status of the DXY-880 by means of the 
digitizing function. 


(2) High resolution (0.05 mm steps) 

The pen moves in minimum steps of 0.05 mm to ensure high levels of accuracy in 
drawing. As coordinates may be set in 0.1 mm steps with the DXY commands, 
coordinate specifications and calculations within programs are a comparatively 
simple matter. 


(3) Both Parallel and Serial interfaces are included as standard. 
Both a parallel interface (centronics) and a serial interface (RS-232C) are included 
as standard. 


(4) High speed drawing at 200 mm/sec. 

As drawing speed remains constant despite changes in direction of drawing, the total 
drawing time required is reduced considerably, The drawing speed may be specified 
with a command to suit the type of paper and pen in use. 


(5) Improved ease of use 

The built-in stand enables the use of the DX Y-880 in a semi-vertical position, and 
the clip-type paper holder and the special pen stocks (to prevent drying of the pens) 
ensure simple and trouble-free use of the plotter. 


(6) Scale and window functions 

Scale of a drawing is possible in a number of variations. As well as drawing only a 
part of a graphic pattern, this part may be enlarged and reduced, and by use of the 
panel switch, may be drawn in miniature at the desired position on the paper. 


(7) Characters may be slanted and rotated 

Characters may be slanted and lines of characters drawn at various angles, and 
drawing position and character width and height may be specified in detail with 
commands, 


(8) Built-in data buffer 
The DXY-880 includes a 3K bytes data buffer which may be expanded to 10K 
bytes if required (option). 


(9) Various character fonts included as standard 
Various character fonts (English, German, French, Spanish and Scandinavian, etc.) 
may be selected with the DIP switch on the rear panel or with the use of commands. 


2. Checking The following accessories are also included in the shipping carton of DXY-880. 




















contents of Check before use to ensure that they are included. 
box 
Accessory Quantity 
1) Original pens 0.3 mm water based fiber tipped pen 
XY-4SPB-WN (black, blue, red, green)......... 1 
XY-4SPC-WN (orange, purple, brown, pink) ..... 1 
8 
2 
3) Marking seal (CROPMARKS SHEET) | 
4) Pen holders XY-4PH (4 perset) ........ 220 c ee ce eeee 1 
4 








5) Original AC adaptor 
6) Dust cover 

















7) Manual 








OPTIONS 


The following are available for the DX Y-880 as option. 


Pen holder set XY-4PH 4 per set 
Original pen sets 
Water based fiber tipped pens 

XY-4SPA-WN 0.3 mmdia. (black) 4 per set 
XY-4SPB-WN 0.3 mmdia. (one each of black, blue, red, green) 4 per set 
XY-4SPC-WN 0.3 mmdia. (one each of orange, purple, brown, pink) 4 per set 
XY-4SPA-WW 0.6 mmdia. (black) 4 per set 
XY-4SPB-WW 0.6 mmdia. (one each of black, blue, red, green) 4 per set 
XY-4SPC-WW 0.6 mm dia. (one each of orange, purple, brown, pink) 4 per set 


Oil based fiber tipped pens for OHP film 
XY-4SPB-ON 0.3 mmdia. (one each of black, blue, red, green) 4 per set 
XY-4SPC-ON 0.3 mmdia. (one each of orange, purple, brown, yellow) 4 per set 
XY-4SPB-OW 0.6 mmdia. (one each of black, blue, red, green) 4 per set 
XY-4SPC-OW 0.6 mmdia. (one each of orange, purple, brown, yellow) 4 per set 


Water based ballpoint pens 
XY-4SPB-BP (one each of black, blue, red, green) 4 per set 


Overhead transparency kit 
XY-TRK 50 transparent sheets 
OHP pens 
0.3 mm 8-color set 
0.6 mm 8-color set 


Connecting cables 
For parallel interface (Centronics) 
XY-IPC IBM PC(5150), PC XT(5160) 
For serial interface (RS-232C) 
XY-PS-11 APPLE II, lle 
XY-PS-13 IBM PC(5150), PC XT(5160) 


Parallel interface card 
XY-APL APPLEII,Ile (cable included) 


* APPLEII, lle are trademark of Apple computer inc. 
* IBM PC, PC XT are trademark of International Business Machine Corporation. 
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3. Precautions 





(1) 


2) 
e 


Installation 
Place the unit on a flat table or install vertically (60°) using the built-in stand. 
Avoid locations where the unit will be exposed to direct sunlight, high 
temperatures, and dust or humidity. 
Avoid locations where the unit will be exposed to high levels of vibration or 


electrical noise. 
As the power supply (AC adaptor) generates heat during operation, use only ina 
well ventilated area to ensure good cooling. 


Use 
Ensure that the power supply cord and computer input/output cables are 
installed in such a manner as to prevent accidents or disconnection while in use, 
On first connecting the DXY-880 to the computer be sure to perform a self 
operation check (see p.2-11) to check that the plotter is operating normally. 
Set the pen carriage to the lower left prior to turning power ON. If it is not set 
in this position the maximum effective plotting area will not be obtained and 
pen exchange will be impossible. 
Do not block the ventilation openings of the plotter or place objects on the AC 
adaptor. 


(3) After using, or when not using the plotter 


Remove the pens from the pen grips and pen carriage after use. 

When not using the pens, replace the caps or place them in the pen stocks to 
prevent the ink evaporating. 

When not using the plotter, always remove the power plug from the outlet. 


(4) Miscellaneous 


Never lubricate any of the mechanical parts. 

Never place heavy objects on the drawing board or allow it to become scratched, 
Do not apply heavy loads to the arm or carriage, and avoid impacts. 

If the drawing board or X-rail cover are dirty, clean gently with a cloth damp- 
ened with neutral detergent. 


Do not move the arm or carriage manually after turning power ON. 


c 
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1. Components This section explains the correct use of the DXY-880 in sequence. Check each step 
in order. 


EXTERNAL VIEW Fig | 





X-rail 


Pen clip X-rail cover 











Operation panel 





Pen stock 


Rear panel 


Paper holder 
Drawing board 


Pen Carriage 














REAR PANEL ‘ Fig2 





© Power supply connector 







(@ Power switch 


@) Parallel connector @ Serial 
(Centronics interface) connector 
(RS-232C 
interface) 
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() Power supply connector 
Connect the AC adaptor. 


@ > Power switch 
Power is supplied to the DXY-880 when this switch in ON ( .™ ) and the power 
LED® islit. 


@) @) 1/0 connectors 

These connectors are used to connect the DXY-880 with the computer. Either the 
Parallel (Centronics) or serial (RS-232C) interface connector may be used depend- 
ing upon data specifications. 

Note: Both connectors cannot be used simultaneously. 


(5) SW-1 (DIP switch 1) 

Use to select the I/O connector (parallel or serial), set paper size, character font, 
and control commands(DXY mode or RD-GL mode).See the Appendix (p.8-13) 
for details of the DIP switch. 


© SW-2 (DIP switch 2) 


Use to set the data format and baud rate when the serial interface is used. See the 
Appendix (p.8-13) for details of the DIP switch. 


OPERATION PANEL Fig3 





@ Power LED (also used for error display) 


@ Scaling point keys ® Pen-up LED 


© Pen-up 
/down key 








@ Pause key 








@) Home key 





(2 Fast key 


© Positioning keys 


@® Enter key 











@ Power LED 
This LED is lit when power is ON and blinks when an error occurs. 


Pen-up LED 
This LED js lit when the pen-up/down key is pressed to raise the pen. 


@) Scaling point keys (P1, P2) 

When the[P1]or[P2]keys are pressed, the penis raised and moved to the scaling point 
P1 or P2. When the scaling points are set manually these keys are used in conjunc- 
tion with the Enter key. See p.3-18 “Reducing graphic patterns, manual setting 
(from the operation panel)’’ for details. 








Enter key 

The scaling point is set by pressing the enter and P1 or P2 key. This key is also used 
to digitize points on the drawing board. For details, seep.3-18" Reducing graphic 
patterns, manual setting (from the operation panel)’’, and the sections on digitizing. 
d) Positioning keys [A], [VY [<k &) 

These keys are used to move the pen manually in any of the four directions indi- 
cated on the keys. Pressing two keys simultaneously will result in the pen moving 
diagonally across the drawing board in the relative direction. 


@ Fast key 
Pressing this key and a positioning key will result in rapid movement of the pen. 


(3) Pen up/down key 
When this key is pressed the pen is raised. When it is pressed again the pen is 
lowered. ‘ 


Pause key 


When this key is pressed during program execution plotting operation is 
temporarily halted. The pause is cleared by pressing the key again. 


(5) Home key 

When this key is pressed the pen carriage returns the current pen to its pen clip and 
returns to the standby position. If an error occurs, pressing this key will! cause the 
pen to return the current pen and the pen carriage to move to the standby position. 


Fig4 











Pen clip 








Pen carriage 





Coordinate original position 






25 mm approx, 


Standby position 


50 mm approx. 











@ Standby position 
This position is determined mechanically and is the maximum bottom left of the 
drawing board. Move the pen carriage to this position before turning power ON. 


@ Coordinate original position 
The coordinate original position is at power ON. 





2. Installation 


The DXY-880 may be mounted either horizontally, or vertically (60°) with the 
aid of the built-in stand, 


(1) When used horizontally 

















Fig5 
ed 
Do not place objects here 
@ |nstall on a flat and stable base as shown in Fig. 5. 
@ Keep the shaded area in Fig. 5 free from objects to ensure that the Y-rail is able 
to move freely. 

(2) When used vertically 

Fig6 Fig7 = 









Do not place 
objects here 


50mm 


























@ When the stand is pulled in the direction of the arrow in Fig. 6 it will be fixed wy 


automatically. 


®@ To fold the stand flat, push both ends gently in towards the center and then lay 


the stand against the rear of the drawing board. 


® Keep the shaded area in Fig. 7 free from objects to ensure that the Y-rail is able 


to move freely. 


@ Always install it on a stable, horizontal base. 


@ Do not apply heavy loads to the plotter surfaces or the stand. 
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3. Connecting 
the power supply 
(AC adaptor) 


4. Fitting the pens 


(1) Make sure that the plotter power switch is OFF and then plug the AC adaptor 
cord into the power supply connector on the plotter. 


(2) Insert the AC adaptor plug into the wall outlet. 
Fig8 









Plotter 


Wall outlet 
AC adaptor ——— 











Note: 
@ When the plotter is not used, make sure that the power switch 


is OFF and then remove the plug from the wall outlet. 


The supplied pens and pen holders are set in pen clips 1 to 8 in sequence. 


(1) Remove the caps from the pens. 


(2) Gently press the rings on the pen holders into the guides in the pen clips. 


Note: 
@ Set the pens in the pen clips, never in the pen carriage. 


® If pen is not specified, drawing will be made with the No. 1 
pen. A pen should, therefore, always be set in the No. 1 pen 


clip. 
Figo 





Pen stock 


Ring 





Pen clip 














5. Setting the paper 
in place on the 
drawing board 








Note: 

@ When pens are not used, always fit the caps to prevent the 
ink drying (this is particularly important with oil based 
pens). 


Using the pen holders 4 





Use of the pen holders permits ordinary pens on the market to be used with 
the plotter. These pens should be fiber tipped pens, with a maximum dia- 
meter of 9.5 mm at the point at which they fit into the holder, weigh no 
more than 7g, and be as short as possible. 

The standard distance between the tip of the pen and the paper is 2 mm, 
however, this will vary with the type and shape of pen used. 

Fit the pens as described below. 


(1) Unscrew (in the counterclockwise direction) the top of the pen holder. 

(2) Insert the pen to be used and lightly tighten the top of the pen holder to 
fix the pen in place. 

(3) Fit to the pen carriage, adjust the distance between the tip of the pen 
and the paper, and then finally tighten the top of the pen holder by 
screwing in a clockwise direction. 


Y- Ordinary pen 


é 
x I 


Pen carriage 


Paper 





Pen holder 
goth y 

: ee 

FiglO Fig! | 











A maximum of AS size (420 x 297 mm) paper may be used. Set the paper in place 
as described below. 
(1) Open the paper holder and insert the left edge of the paper. 


(2) With A8 size paper align the top edge of the paper with the X-rail cover. With 
smaller sizes align the paper with the plotter while ensuring that the bottom 


edge does not contact the arm. 
Figl2 





X-rai] Cover 


2 








Align the top 
edge of the 
paper with 

the X-rail cover 




















(3) Close the paper holder to fix the left edge of the paper, smooth the paper 
towards the right, and then fix in place with the magnetic strip. Ensure that 
the magnetic strip is not within the plotting area. 


Note: 
e@ If only one size of paper is to be used, apply the marking 
seals as a guide to positioning the paper. 















































Fig!3 
Roland Dt 
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Note: 


@ The thickness of the marking seals is such that they do not 
affect plotting operation, however they should not be 
applied within the plotting area if at all possible. 
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@ Paper 

Paper used should have the proper ink absorption properties, should not stretch or 
shrink with variations in humidity, and should be no larger than 297 x 420 mm. 
Graph paper, coated paper, tracing paper, or copy paper are recommended. 

OHP (overhead projector) transparent film may be used if the application requires 
It. 

As suitable pens for the various types of paper differ, use pens as described in the 
following table. 


Table 1 





Paper 


Graph paper | Coated paper|Tracing paper] Copy paper | OHP film* 
Pens 


Water based fiber 
tipped pens 





OHP pens 








Water based ball 
point pens 











@ Pens 
The following original pens are available (see p.1-5 for details). 


Water based fiber tipped pens 0.38,0.6mmdia......... 8 colors 
OHP pens 0.3, 0:6 MM Claws sew a cis a 8 colors 
Water based ballpoint pens  ..... ke ee eee 4 colors 


@When using water based fiber tipped pens and ballpoint pens, the colors appear- 
ing on the paper are determined to a large extent by the nature of the paper. 
Coated paper is recommended if good coloring is required. 


@Paper having a rough surface will cause fibers to collect dust at the pen tips and 
may result in restricted flow of ink. 


@Only use OHP pens with OHP film. When OHP pens are used, the drying time of 
the ink and the ink base, will result in considerable differences. 


® Pen thickness 


Use the 0.3 mm dia. pens for small characters, and the 0.6 mm dia. pens for large 
characters and filling. 


@ When using OHP film 

When using OHP film and OHP pens for drawing, the ink may not flow properly if 
the pen speed is too fast. When the DXY-880 is switched ON while pressing the 
or [V | key, the maximum settable pen speed is 80 mm/sec. This speed is 
the optimum for drawing on OHP film. 


* XY-TRK or RL-3M-121 of 3M are recommended for OHP film. 
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6. Operations 
check (self-test 
mode) 


Connecting the DXY-880 to the computer, set the pens in each pen clip and check 
that it is operating normally. 


Fig 15 









.Pen clips 











(1) Check that the DXY-880 power switch is OFF. 


(2) Move the pen carriage gently to the front edge of the plotter, 





Pen carriage \ 














(3) While holding the attachment end of the Y-rail, move it gently to the left until 
it stops. The pen carriage will then be in the position shown in Fig. 17. The pen 
carriage must be set to this position (standby position) prior to power ON. 




















2-(1 





(4) Turn the power switch ON while pressing the| ENTER | key in Fig. 18. 


(5) The plotter will operate and plot the pattern in Fig. 16. 


Figl6 
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(6) When the positioning keys & RK 











[P2] are pressed, 


the pen will move in the required cifettion 6 ihe sae position. 


Fig 17 


Fig 18 
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Note: 


@ Do not attempt to move the arm and carriage manually 


when power is ON. 


e |f the plotting area is exceeded the pen will not move any 
further in that direction despite the relevant positioning 


key being pressed. 
@ Set DIP SW1 to ISO AQ size for self-test. 
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7. Connection 
with the 
primary 
personal 
computers. 








IBM PC (5150), PC XT (5160) 








(1) Parallel connection 


@ An interface card is required. Use a parallel printer adaptor or a monochrome 
display and parallel printer adaptor. 
See the operating manual of the interface card for details of installation. 

@ Connecting Cable: Use the IBM printer cable or Roland DG XY-IPC. 


@ Make sure that the DXY-880 power is OFF and then set DIP switch 1 as shown 














below. 
Fig.19 
— +7 
Lemeaif! § 
DXY 
ISO 
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® Connect the printer cable to the PARALLEL IN on the rear panel of DX Y-880. 


(2) Serial connection 


@ An Interface card is required. Use either: 
e IBM asynchronous communications adaptor 
® Comboplus card AST Research Inc. 


See the operating manual of the interface card for details of installation etc.. 
@ Connecting cable: Use the Roland DG XY-RS-13. 


@® Make sure that the DXY-880 power is OFF and then set DIP switch 1 and 2 as 
following. 





Fig.20 


— 
SERIAL Enable 


ANSI ASCII (I) 1200Baud 











® Connect the Roland DG XY-RS-13 cable to the SERIAL IN on the rear panel of 
DXY-880. 


The internal wiring connections of the Roland DG XY-RS-13 cable are as shown 
below. 


Fig.21 


COMPUTER PLOTTER 
Pin No. Pin No. 

F.G (4) A __ {1} F.G 

TXD (2) (2) TXD 

RXD (3) (3) RXD 

RTS (4) (4) RTS 


CTS (5) (5) CTS 
DSR (6) (6) DSR 


S.G (7) (7) S.G 
DCD (8) (8) DCD 


DTR = (20) (20) DTR 
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APPLE II, Ile 


(1) Parallel connection 





@ An interface card is required. Use the Roland DG XY-APL card. See the manual 
supplied with the XY-APL for details of installation etc. 


@ Set the switch on the XY-APL as shown below. 
Fig.22 





TH 
1 
T 








@ Make sure that the DXY-880 power is OFF and then set DIP switch 1 as shown 
below. 


Fig.23 








Laces NL 
DXY 
iSO 


A3 

D-MODE 
PARALLEL 
ANSI ASCII (I) 





® Connect the cable from the Roland DG XY-APL to the PARALLEL IN on the 
rear panel of DXY-880. 


This completes connection. See the Roland DG XY-APL manual for details of 
the interface card. Use the cable supplied with the Roland DG XY-APL. 


Note: 

If a parallel printer card and cable other than the XY-APL is 
used, the DX Y-880 will not operate unless bit 7 (MSB) is set 
to LOW or modified. 





(2) Serial connection 


@ An interface card required. Use the APPLE II Super Serial Card. 





@ The following example shows the case of connection at 1200 baud, even 


parity, stop bit 2, and data bits 7. 


@ Set DIP switches 1 and 2 on the Super Serial Card as shown in Fig.24. 


® Set the jumper block so that the triangle is as shown in Fig.24. (ie. set to 


the communication mode). 


Fig.24 





— 





swi 


cma (| 
re 


ROM 











Ae 


MODEM 






TERMINAL 


= 


Cable 
Socket 


Jumper 
Block 





© Switch the APPLE power OFF, remove the top cover and plug the Super Serial 
Card into slot # 2. See the Super Serial Card manual for details. 


© Connect the Roland DG XY-RS-11 cable to the 25-pin connector on the Super 


Serial Card. 


® Make sure that the DXY-880 power is OFF and then set DIP switches 1 and 2 


as shown below. 


Fig.25 








D-MODE 
SERIAL 
ANSI ASCII(I) 


2 stop 

7 data 
Even 
Enable 
1200Baud 
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Connect the Roland DG XY-RS-11 cable to the SERIAL IN on the rear panel 
of DXY-880. 


This completes connection. See the Super Serial Card manual for details of baud 
rate and parity checking. 


The internal wiring connections of the Roland DG XY-RS-13 cable are as shown 
below. 





Fig.26 
COMPUTER PLOTTER 
Pin No. Pin No. 

E.G 8) —$—$—$_$_ 1) F.G 
TXD (2) (2) TXD 
XD 3) 13) ax 
RTS (4) (4) RTS 
CTS (5) (5) CTS 
DSR (6) (6) DSR 
S.G (7) (7) S.G 
DCD (8) (8) DCD 
DTR (20) (20) DTR 
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OPERATIONS 





1. Commands from the computer 
@IBM PC (5150), PC XT (5160) ....ssssssscssscsesssssseeraceseseseees 3-3 
MTP RT WE MN aac ces meecee eases vere aoe ene ea ei ccas a ceavcesdnpenenaxnet? 3-3 
2. Basics of drawing 


@The basics of drawing with the plotter are 


the D and M Commands. ..........ccccssssssceeccesnseeenenessseeenees 3-4 
@Relative MOVEMEN .......cccceesseecccsssssseeuecssssseeeeessenseeeeeeenes 3-7 
@Using DXY COMMANAS ..........:ceecseteseeeeteesseenseneseeneeeneees 3-8 


3. Applications 


@Reducing the size of graphic patterns ..............0:08 3-18 
@Enlarging the size of graphic patterns ............0008 3-23 
@Movement of graphic patterns ...........:::sssccceesseseeees 3-25 
@Rotation Of Characters ..........:csecceeseecssceeseeseeeseceessees 3-28 
@Defining Characters ............::ccssecccscecssssesseeeeessesesseeeseeeees 3-29 
@Slanted characters ..........ssccseccseeeseeeseeeseeeseseesseenseeeeesees 3-31 


1. Commands 
from the 
computer 








| tem PC (5150), PC XT (5160) 


When DOS is started up, execute the following program, and it can protect becom- 
ing DEVICE TIME OUT. However, MODE COM is required for System Disk. 


On parallel connection: B2eMoODE LFT1:,,F 
On serial connection: A>MODE COM1:12,,.,F 


(1) Parallel connection 


1@ “X= SAMPLE FOR IBM-PC #¥*¥ 
” by Farallel 
38 LPRINT "Me,a" 
46 LFRINT "D360G,6,2606,2708,4,2700,4,8" 
& LFRINT "H" 
& END 


(2) Serial connection 


1@ “x**¥= SAMPLE FOR IBM-FC ¥xX* 
2a ° by Serial 

SH OPEN "COM1:i12606,6,7,1,C565535" AS #1 

46 PRINT #1,"Mb,6" 

o8 PRINT #1,"D3666,8,34600,2706,8,2700,0,8" 
646 PRINT #1,"H" 

fa CLOSE 

S@ END 





| ape LE I, Ie 





The same commands are sent from the APPLE II, Ile to the DXY-880 with serial 
and parallel connection. 


Example: Plotting a rectangle 


1@ REM #XX SAMPLE ¥XX 

28 PR#2 

38 PRINT "M6,6" 

4@ PRINT "D360@,0,3560,2700,6,2700,8,8" 
S@ PRINT "H" 

68 PR#B 


2. Basics of 
drawing 








Note: 
@With both serial and parallel connection, if PR #0 is not executed at the end 
of the program, all data input from the keyboard will be sent to the DXY-880 


at the end of the program. 


eWith serial connection; the following cautions are required when output from the 
plotter is received with the APPLE II. 
IN#2 and PR #0 must be executed before receiving data with the INPUT state- 
ment. If IN#2 is not executed, output from the plotter cannot be received, and 
if PR #0 is not executed excess codes are sent to the plotter when output is 
received and an error occurs. 


- Example: Receiving plotter output with serial connection 


18 REM XXX SAMPLE Xxx 

26 PR#2:IN#2 

3@ PRINT CHR#(27) 5".E"; 

4@ PR#@:INPUT E 

36 PR#2 

6@ PRINT "*OE"; 

78 PR#G@:INPUT GE 

86 IN#@ 

76 PRINT "SERIAL ERROR: ";E 
19@ PRINT "RD-GL ERROR:";0E 


Before attempting to understand each individual command used with the plotter, 
the user is advised to experiment by inputting the following sample programs from 
the keyboard and noting the corresponding drawings output by the plotter, the uses 
of the various combinations of commands, and the use of parameters and coordi- 


nates, 

After beginning with this investigation of the basic functions of the plotter, begin 
writing your own programs for the DXY-880 while referring to the explanations for 
each command. 


@ The basics of drawing with the plotter are the D and M commands. 


(1) Drawing a rectangle using the D command 
Input the following directly (without line numbers) 


LPRINT "D19@@,@,1740,1350,0,135@,@,@" (RETURN | 


[RETURN | : Indicates that the RETURN key is to be pressed. 





(0. 2700) (3600. 2700) 





(1) Rectangle 
drawn with SAMPLE 


(0. 1350) (1900, 1350) 








(Ox @) — (1900, 0) (3600. 0) 


* Alter the LPRINT statement to suit 
your computer (see p.3-3). 


When the RETURN key is pressed the pen is lowered and a line is drawn from 
position (0, Q) to (1900, 0) > (1900, 1350) + (0, 1350) > (0, 0). 


Next input the following directly (without line numbers). 
LPRINT "H" (RETURN | 


When the RETURN key is pressed the pen is raised, This illustrates the fact that 
commands for the plotter may be input either by a program or directly from the 
keyboard. 

When using BASIC to control the plotter, the LPRINT command is used (normally 
used to print characters with the normal printer). The plotter receives the data 
enclosed by “ and “ following the LPRINT statement. 








| Command Parameters 
D 1900, O 1900, 1350 0. 1350 0. O 


u—_ 


Ist 2nd 3rd Ath 
X,Y coordinates X, Y coordinates X, Y coordinates X, Y coordinates 


Straight line draw command 








The D (DRAW) command is used to specify what is to be drawn. 
The parameters 1900, 0, 1900, 1350, 0, 1350, 0 and O are the coordinates of 
the end points of the lines. 





Compare the lines drawn with SAMPLE and the parameters to understand the use 
of coordinates on the drawing board. 

Four pairs of parameters [(1900, 0), (1900, 1350), (0, 1350), and (0, 0)] are used 
in this case, however lines may be drawn continuously with one or more pair of 
parameters. 

An error will occur if parameters are not input for commands requiring parameters, 
however some commands such as the following do not require parameters. 


LPRINT "H" (RETURN | 
The ‘’H" command is used to raise the pen and move it to the coordinate original 


position. As the pen position was (0, 0), in this case the use of this command will 
Only result in the pen being raised. 





(2) Using the M command (pen-up movement) 


As the D command is used to begin drawing from the current pen position, use of 
this command alone is insufficient when a line is to be drawn from a different 
position. The M command is therefore used to raise the pen and move it to a new 
position. 

Input the following. 


LPRINT "MZ@@@,75@" [RETURN 


(0. 2700) (3600, 2700) 










(1900, 1350) 


(2000. 750) 





(0. 0) (3600. 0) 


In the above diagram the pen is raised and moved to (2000, 750). A 70 mm (width) 
x 60 mm (height) rectangle is drawn in the below. 


LPRINT "D270, 756,2708,1350,2006, 1350, 2060, 750" (RETURN | 
LPRINT "H" (RETURN 








70mm 
(2000, 1350) (2700, 1350) 
— V 
| | 60mm 
Lot” | ert, 750) 
aoc (2000. 750) 











(0, 0) 


The use of the D and M commands allows lines to be drawn from any position 
within the plotting area. 








@ Relative movement ; 
To draw the previous 70 mm (width) x 60 mm (height) rectangle at a different 
position, enter following to clear the program, 


NEW [RETURN ] 
and then enter the following. 





1@ LPRINT "Mzeaa, 750" 
26 LPRINT "1706,8,4,600,-708,0,0,-00" 
28 LPRINT "H" 


RUN [RETURN | 








Ly 
a 


_-7l (2800. 750) 





The | command moves the pen with its coordinates as (0, 0). This is term relative 
movement and is such that the position after movement of the pen is set as (0, 0), 
the movement from this position being specified as (x increment, y increment). 

The advantage of this command is that, even if line 10 of the program is altered to 
1@ LPRINT "M200@,5@" [RETURN] 

Execution again results in the same pattern being drawn at another position. 
Relative movement with the pen raised is possible with the R command. 

Effective use of the M, D, I, and R commands permits drawing of curves and 
characters in the form of combinations of short, straight lines. The DXY-880 


supports a large number of commands which are extremely useful over a wide range 
of drawing work. 


The following section explains these commands as used in drawing graphs, 
First, enter to clear the previous program. 


NEW 





@ Using DXY commands 
[drawing coordinates with the X command] 


sO he & 


ts 
ma ce Gm 


ho ho ha Pa bo 


Line 210: 
Line 220: 


Line 230 





LFRINT 
LPRINT 
LFRINT 
256 LPRINT 


Coordinate Ee 
" JZ u 

"Mzaa, 1566" 
"1.166, 12" 
"M206, 1500" 
"X6,50,26" 


Select pen No, 2 
Move the pen to the start point 


: Draw 12 marks at 10 mm intervals on the x axis 
Line 240 : 
Line 250 : 


Move the pen to the start point 
Draw 20 marks at 5 mm jntervals on the y axis 


y axis 


20 marks 


5 mm 


|Omm 


- xX axis 





(200, 


+ + + = + + + + + + + 4 


1500) 
|+____—_— 12 marks 


Draw the x and y marks specified in lines 230 and 250 


X py 


qs r 


L__ Specify the number of marks 


Specify the intervals between the marks (100= 10mm) 


Specify the axis 
| 0: y axis 
1: x axis 








[drawing a line chart with the line type command L] 








SUM “XS**X Line Chart ##2% 

31@ RESTORE 146616 

S2@ ¥Y1l=15848 

336 LPRINT "73" 

S44 LFRINT "Le" 

SS@ READ A 

366 LPRINT "Mz75,"3v1+A 

BPG FOR I=2 To 12 | —ycoordinate handled as an arithmetic variable. 
S38 READ A 

39H S=1TX16@+175 

44a Yer1tdé 

416 LPRINT "DB" yxy" "Ev 

426 NEXT I 

436 LPRINT "Le" x and y coordinates handled as variables. 


1G “EZ*E*% Data 
{G61 DATA 168,506,506, 508,760,960, 400,200, 744,504,000 ,504 








Line 310 : Specify the start of the data to be read 

Line 330 : Select pen No. 3 

Line 340 : Specify dotted line 

Line 350 : Read the first data item into A 

Line 380 : Read data into A 

Line 390 : Calculate the x coordinate 

Line 400 : Calculate the y coordinate 

Line 410 : Draw a line to the point indicated 
by the x and y coordinates 

Line 430 : Clear the dotted line specification and 
return to the solid line specification 


Plot 12 data items as a line chart 


+ The dotted line is specified in line 340 
re bi 
\ ° ie 
f \ ‘A 0: Solid line 
Ty | 1\ . 
4 | \ py i \ 1 : Dotted line 
! 
+ ! \ I \ 7 
t | \ j \ i \ 2 : Dotted line 
\ A I 
| \ /\ \ | \ ee : 
| \ /\ } \ oY \ 3: Single dot-dash line 
a A 
iN | f\ pom oy my . & 5 
+ i\ | \f \ f if 4: Single dot-dash line 
+ v Vo of 
I Nt \] 5 * 

+ i o\r \ f \i 5 : Double dot-dash line 
4 i y \ if Y 
+ | \t 
1 of y 

/ 
4 7 

I 
4 | 








* As shown in this diagram, parameters may be handled as variables. 








[drawing a bar chart with the hatching command T] 


saa ° 


X*¥EX Bar Chart X#4% 


o18 RESTORE 1e8@148 
S26 Y=1566 

oS LFRINT "34" 
s4@ FOR I=1 TO 12 








S86 KEIe 166+ 156 

546 LPRINT "M" axa" "yy 

a7 READ A 

Sea LPRINT "T3,58,"GA3",14,3" 

S784 NEXT I —T1______——_—_——-Height handled as a variable. 
Line 510 : Specify the start of the data to be read 

Line 530: Select pen No. 4 
Line 550 : Calculate the x coordinate 

Line 560 : Move the pen to the start of the area to be hatched pitO4o dete wenieas a bar chart 
Line 570 : Read the data into A 

Line 580 : Hatching command 





* The hatching command draws a rectangle and hatches the area 
within it. It has a wide range of applications. 


Tris Kw ¥u de tt ae 
2.45° 

Le Hatching angle -—— 3° 90° 

Hatching spacing 4° 135° 


Length of the rectangle (on the y axis) 
Width of the rectangle (on the x axis) 
| : Draw a rectangle only 
2 : Hatching only 
3 : Drawa hatched rectangle 
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[drawing characters with the P command] 


646 “ZXX# Character ¥¥#¥ 
6é1@ RESTORE 1i@aza 

626 LPRINT "JS" 

6346 Y=1454a 

64@ FOR I=1 TO 12 

é65@ X=1X 160+ 156 

666 LPRINT "M"3xXs","3¥ 
678 READ At 

686 LPRINT "P":3A% 

67@ NEXT I 

18@@2@ DATA Jan,Feb,Mar ,Apr,May,dun,Jul ,Aug,Sep,dct Nov, Dec 


Line 610 : Specify the start of the data to be read 

Line 620 : Select pen No. 5 

Line 650 : Calculate the x coordinate start position of the character 

Line 670 : Read the character data into A$ Plot 12 data items 
Line 680 : Draw the character 





Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
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[changing the character angle with the Q command] 


7O@@ “**X**¥ Character Rotatian *¥##*¥ 
71@ LPRINT "Qi" 

726 X=176 

738 FOR I[=1a@@ TO 14646 STEF 1448 

746 Y=1+1435 

73a LFERINT "M"sxq","ay¥ 

748 LPRINT "P"3I 

77@ NEXT I 

78@ LPRINT "Q6" 


Line 710: Rotate the angle at which the characters are to be drawn through 90° 
Line 740 : Calculate the y coordinate start position of the character 
Line 750 : Move the pen to the start position of the character 
Line 760 : Draw the character Plot 12 data items 
Line 780 : Return the angle at which the characters are drawn 
to the original setting 


By setting Q as in Line 710 characters 
may be drawn in any of the four direc- 
tions as shown below. 


oO 

8 

3 Qi 
8 

3 ec 
@ a 
8 Oo 
o oe 
3 Roland @o 
2 Q2 pus [oY 

é 2 
8 § 
o Qa. 
a 

8 Q3 





Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
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[changing the character size with the S command] 


saa 
31@ 
S24 
836 
64a 
858 


LPRINT 
LFRINT 
LPRINT 
LFRINT 
LPRINT 


Line 810: 
Line 820 : 
Line 830: 
Line 840 : 
Line 850 : 


Character Size £EXX 
" JA" 

un oP 

"Méaa,1378" 
"“PMONTHLY" 

"S3" 


Select pen No. 6 

Change the character size 

Move the pen to the start position of the character 
Draw MONTHLY 

Return the character size value to the original value of 3 


The (SCALE) command in Line 820 
increases the character size. 
Character size is set to 


nggn 


at power ON. 
Character size is returned to the original 
value of 3 in Line 850. 


100 200 300 400 500 600 700 800 900 1000 


ttt ttt tt 








Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


MONTHLY 
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[using the C, E, and G commands to draw circles] 


Fa “XERXX Circle 1 EHXEH 

Pi@ LPRINT "C2566,2660,566,6,364" 
920 “EXXR Circle =& LEX 

730 LPRINT "R-356,6" 

74@ LFRINT "Eise,8,356@" 

PIG “XEEX Circle 3 £EEE 

76@ LPRINT "Je" 

976 LPRINT "A2566,2666" 

¥8@ LPRINT "G26@,@,360" 


0, 


Line 910: Draw a circle having a radius of 50 mm centered on the point (2500, 2000) 

Line 930 : Move the pen 

Line 940 : Draw a circle having a radius of 15 mm starting at the pen position 

Line 960 : Select pen No. 8 

Line 970 : Specify the center as (2500, 2000) 

Line 980 : Draw a circle having a radius of 20 mm centered on the position specified with A 


These three commands may all be used 

to draw circles and arcs. 

The last pair of parameters (0,360) specify a 360° arc. 
This is specified as (0, 90) to drawa 90° arc. 


The C, E and G commands differ in the 
manner in which the coordinates of the 
center of the circle are specified. 

The C command uses its own parameters. 
The center coordinates with the E 
command differ with the pen position. 
The center coordinates with the G 
command are specified with the A 
command. 


Circle 1C 







Circle2 E 





50mm 





Coordinates of center of circle: 
(2500. 2000) 
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[drawing a pie chart using the K command to draw segmentation lines] 
146@ “*#**¥ Pie Chart ¥#¥# 

1916 LFPRINT "“d7" 

1426 A=1Hb-12 

10@3@ FOR I=a@ Ta 16@ STEP A 

1646 LPRINT "K" 313" ,260,500" 

1856 NEXT I 


Line 1010 : Select pen No. 7 

Line 1020 : Calculate the positions (in %) at which the segment line is drawn. 

Line 1040 : The 0% position for segmen- 
tation lines is at the top of the 
circle. The lines 50 mm long 
and begin 20 mm from the 
center. 


The circle is divided into 12 segments. 


This sample is simplified by using 12 segments. 
This command may also be used to hatch a circle. 


SD 
SY 
a 





[The K command may also be used as follows] 


1286 
121@ 
122 
12368 
1246 
258 
12466 
1278 
1286 
1278 
1346 
13148 
13264 


ig88Gea 
188146 
1@8=6@ 





Indication Line £*£**¥ 


RESTORE 188264 


LPRINT 


"6" 


A=148"12 


B=28 


FOR I=A-4 Ta 1@@ STEP A 


READ 


At 


LFRINT "K"yI3",688, 468" 
IF J=>5@ THEN B=-%@ 
LFRINT "R";By",8" 
LFRINT "P" ;AS 


NEXT I 


* XR 


Data XE 


DATS 140,504, 360,6806,508,468,4600, 300, 704,348,300,504 
DATA Jan,Feb,Mar ,Aapr ,May,Jun,dJul ,Aug,Sep,Oct ,Nov,Dec 


Line 1210: 


Line 1220 
Line 1240 


Line 1260: 


Line 1270: 


Line 1280 


Line 1300 


: Select pen No. 6 

:Parameter specifying the start 

point of the character 

Read the character data into 

A$ 

Draw segmentation lines be- 

tween points 40 mm and 60 mm 

from the center 

:When 50% has been exceeded, 
the start position of the charac- 
ters is altered. 

: Draw a comment. 
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Specify the start of the character data to be read 


Draw 12 indication lines and comment 


Indication lines are drawn with the same 
method as used for segmentation lines, 
however the position of the line is 
altered. 











(3600. 2700) 





Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


MONTHLY al a 


(3600. 0) 








Execution of these sample programs produces the result as shown above, As the 
next section explains applications of these programs you are advised to save them 
on disk or tape. Simple modifications of the parameters and data in these programs 


will enable their use over a wide variety of practical applications, 
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3. Applications 





The use of the RD-GL commands with the DX Y-880 adds a number of convenient 
functions. This section uses the programs in the previous section and explains the 
following functions. 


Reducing the size of graphic patterns 
Enlarging the size of graphic patterns 
Movement of graphic patterns 
Rotation of characters 

Defining characters 

Slanted characters 


The function to read pen position and status when the plotter is connected via 
the serial interface is also explained. 


@ Reducing the size of graphic patterns 


Manual setting (from the operation panel) 






































Fig | 
g, 
8 
3t 
g 
a 
a 
g 
8 
8 
g 
_| 
‘\ 
(1) Use the positioning keys ( (> , Al, {Xi} , M ) to move the pen carriage to 


position P1 in Fig. 1. 


(2) While pressing the LENTER] key on the operating panel, press the key. 


(3) Use the positioning keys ( [>| , ‘Aj , [Xi , ™| ) to move the pen carriage to 


position P2 in Fig. 1. 
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(4) While pressing the [ENTER] key on the operation panel, press the [P2] key. 


The above operating sets the scaling points P1 and P2 (termed as manual as setting). 
Press the key to check. Operation is normal if the pen carriage moves to the 
positions set in (1) and (2). 

Press the [P2] and check that the pen carriage moves to the positions set in (3) and 
(4). If the carriage does not move to the specified position, perform steps (1) ~ (4) 
again. 

As each program in the previous section forms one complete program, input 


RUN [RETURN 


Fig 2 



















100 200 300 400 500 600 700 B00 900 1000 



































The program will draw the patterns in the previous section, in reduced size and 
within the rectangle bounded by P1 and P2. As P1 and P2 may set as required from 
the operation panel, the patterns may be drawn at any position on the paper and 
in any size. 

This operation may also be performed within the program, 
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Program setting example 
[Reduce the A3 size plotting area to A4] 


J) A4 size plotting NS 


> (2700. 1920) 












(0. 0) 

“1SO Paper size Plotting area | 
a3 | 420X297(mm) | 38002700 | 
| Aa | 297X210(mm) | 2700x1920 

(EXP. 1) 


116 LPRINT "*IPG,8,2700,1720;" 
i2@ LPRINT "*SCa, 3800 ,8,: 
30 LPRINT "“ING,a,2700, 
2006 LPRINT "SIMs" 


m 


Line 110 
Line 120 
Line 130 : Set a window within the A4 size 
Line 2000 : Return to the original A3 size 


so to A4 size 


The pattern generated for the A3 size is reduced to A4 size by inputting these four 
lines in the program. 


* This is convenient for plotting A3 patterns on OHP film (A4 size). 


[ Reduce the A3 size plotting area to A5] 
(1) Reduce and draw at upper left of paper. 








1900. 2700) (3800. 2700) 


(0. 1350) 


(0. 0) 





Alter Lines 110 and 130 in [EXP. 1] as follows. 


(EXP. 2) 
118 LPRINT "“IF8@,1356,1760,2700;" 
136 LPRINT "Ibe, 1350, 1788,2786;" 





(2) Reduce and draw at upper right of paper. 





— 


(1900. 1350) 








(O. 0) 


Alter Lines 110 and 130 in [EXP. 1] as follows. 


(EXP. 3) 


118 LPRINT "“IPitee, 
136 LPRINT "“IWiree, 


(3) Reduce and draw at lower left of paper. 





(0, 


Alter Lines 110 and 130 in [EXP. 1] as follows. 


(EXP. 4) 
119 LPRINT "“1P@,0,1960,1358;" 
128 LPRINT "“IWG,8, 1760, 1250;" 





3800. 2700) 





(3800, 2700) 











(4) Reduce and draw at bottom right of paper. 












(3800, 1350) 


plotting area 





\ 


(0. 0) (1900. 0) 





Alter Lines 110 and 130 in [EXP. 1] as follows. 


(EXP. 5) 
114 LPRINT "“IPi9@8,4,3860,1356;" 
13 LPRINT "S1MiF8e,8,5580,1356;" 


Use of the above procedures allows four A3 size patterns to be drawn on one sheet. 


Note: 

IP in these four examples sets a window of the same area as set with IP. If the AS 

size is not exceeded in the original program, Line 130 may be omitted. 

If the original graphic pattern exceeds the A3 size area, drawing is possible by ‘wm 
reducing without setting the window. 


v \ / \ Reduced circles drawn 





A3 size plotting area 





As the dotted portions of these 
circles exceed the limit of the 
plotting area they are not drawn. IP set, 


IW not set 














@ Enlarging the size of graphic patterns 


To enlarge graphic patterns, manual setting is not possible, but possible by the 
command. The line, bar, and pie charts (A5 size) input in the previous section are 
enlarged to A3 size on the following pages. 


Difference between graphic pattern and character 

There are cases that the characters are not enlarged at the same ratio as the graphic 
pattern. The graphic patterns are enlarged or reduced according to the size ratio of 
the scale set by the user with SC command and the P1 and P2 scaling points set by 
the IP command. 


ave a, . P2x — P1x 
Magnification in X axis direction =sax@3x% — Kmin 
P2y — Ply 


Magnification in Y axis direction SC Vinax— Ymin 


The magnification of the character size is determined by the ratio of the default 
values and the scaling points set by the IP command. The character size is not 
changed by the scale set by the SC command. 


Bei mith: 3 _— ‘ _ (P2x — P1x) Values set by user 
Magnification in X axis direction = (Pox — P 1x) Default value 


_ (P2y — Ply) Values set by user 


Magnification in Y axis direction (Pay — Ply) Default value 


[Enlarging A5 portions to A3 size] 


(1) Enlarging line and bar charts 


1900, 2700) 


(0. 1350) aa ae SS 





P 2|(3800. 2700) 





(oO, 0)|P 1 





11 
126 LPRINT "“SCe, 178 
2H 


@ LPRINT "“1PG,4,390 
Ls 1? 
2008 LPRINT "*IN;" 





Input the three lines shown above. If Line 130 contains the window setting (IW) 
delete it. The A5 portions of the line and bar charts are enlarged to A3 size. The 
pie chart and other portions exceed the plotting area and are therefore not drawn. 





(2) Enlarging pie chart (top right portion enlarged) 


Cee 


<q (3800. 2700) 


_ (1900, 1350) 











(a, 0 )LP! 
Alter Line 120 as follows. 


(EXP. 7) 


126 LFRINT "“SCUFah , SSa8, 1358, 27055" 


Only the pie chart portion is enlarged, the line and bar charts etc. exceed the 
plotting area are therefore not drawn. 
*See the next section for details of enlarging other portions. 


@ Enlarge bottom right portion 





(3800, 1350) 


(0, 





LERINT "““SCiF8a S868 ,8,1358;" 


(3800, 2700) 
P | 








(1900, 1350) 





(0. O )Eus 


LFRINT "“SCh, 1788.8, 1356;" 








@ Enlarge A4 portion to AS size 


(3800. 2700) 








LPRINT "“ScC@,27@8,8,1728;" 


@ Movement of graphic patterns 


Patterns may also be moved without changing their scale. This cannot be set 
manually but must be set with the command. 


(1) Parallel downward movement 


3800. 2700) 


0. 1350) 3800, 1350) 





Plotting area 
after movement 





(0. 0) 


(EXP. 8) 


1@ LPRINT 
LERINT 
LPRINT 

@ LPRINT "°IN;" 





hoe eee 
hl Bt 
moe 


Line 110 
Line 120 
Line 130 : Set window in same area as with IP 
Line 2000 : Return to original setting 


} Move drawing downwards 


Input of these four lines results in the graphic pattern drawn in the shaded area 
above being moved downwards. The window setting in Line 130 will prevent 
drawing if y = 2700. Delete Line 130 if drawing in excess of this value is required. 





(2) Exchanging drawing positions 
The use of parallel movement enables the drawing positions of the line, bar and pie 
charts input in the previous section to exchange. 


2700) 





1900, 
a (3800. 2700) 





(0. 1350 





(1900, 1350) 
A) Movement of the line and bar charts (B5 portions moved to right) 
(EXP. 9) 
11@ LPRINT "*1IP19@6,135@,38806,2706;" 
12@ LPRINT "*SC@,19@@,135@,270@;" 
136 LPRINT "*IW1966,1356,3866,2766;" 
Movement of the pie chart (B5 portions moved to left) 
851 LPRINT "“*IP@,1356,1908,2700;" 
852 LPRINT "*SC19@6,3866,1356,2768;" 
&53 LPRINT "*IWG,1350,19@G,2700;" 


The line and bar charts are moved to the right with Lines 110 ~ 130, and the pie 
chart is moved to the left with Lines 851 ~ 853, the result being that the left and 
right portions are exchanged. 

*See the next section for details of other movement. 


@ Parallel upward movement 





Pp 2] (3800, 2700) 






Plotting area 
after movement 





1350) 





(3800, 
















(0. 1350) 
Plotting area before 
(0. 0) 
LPRINT "“IP@,1558,3588,2788;" 
LPFRINT "“SCH, 3584 .8,1558;" 
LPRINT "“IW6, 1358, 3960 ,2706;" 





@ Parallel movement to the right 


(1900. 2700) 





(3800, 2700) 


lotting area before 


Plotting area 
after movement 








LPRINT "* 
LPRINT "*SC 
LFRINT "* 








(3800, 2700) 





(1900, 1350) 


Plotting area 
after movement 





(0. 0) 

LPRINT "“IPG,@,19780, 1358 ;" 
LPRINT "“SCiFGG, 3800, 1250, 2700;" 
LPRINT "“ING@,@, 1900, 13505" 


Application of this sample program permits further movement and reduction/ 
enlargement of graphic patterns. 

* Transfer Lines 110 ~ 130 to the start of the drawing program. 

Transfer Line 2000 before the END statement of the drawing program. 
After using’ the commands to the plotting area and scale, reset to the original 
values unless the new values are still required. 


* 


* 


* Initial setting with IN 


Executing Line 2000 has the same effect as executing the following. 


LPRINT "SIF@,8,3808,2700;" or "ST py" 
LPRINT "*SC@,3800,0,2780:" of "Sct" 
LFRINT "*IWG,@,2380a,270@;" or "SING" 





A number of commands are available to simplify the drawing of characters. Firstly, 
save the programs you have input into the computer on disk or tape and then delete 
the program by entering. 

NEW [RETURN | 


® Rotation of characters 
(EXP. 10) 
1@@ REM ¥*¥X Character ratation ¥xX*x 


118 X=": 7=2068 
126 LFRINT 





13@ R=1 :]= :T=45 :GOS5SUB 246 
i4@ R=8 I= :T=768 :GOSUB 244 
156 R=-1 :1=1 :T=139 :GOSUB 246 
1s@ R=-1 :1=8 :T=18@ :GUSUEB 244 
17a R=-1 sl=-1 :T=225 :GOSUB 2468 
156 F=6 I=-1 :T=278 :GOSUB 244 
194 R= I=-1 :T=315 :GOSUB 244 
2 R= :1=6 :T=6 :GOSUB 246 
2 LPRIWT "S33" 

Z LFRINT "H" 

END 


LPRINT "M":X3"."3¥ 

LPRINT "DI":Ri". "G1 

LPRINT:-" Pope gRig" "91 gp" sp Te deg" 
RETURN 





Line 120 : Set character size to 4 
Line 130 


Sample data 


Line 200 

Line 210 : Set character size to the original value of 3 
Line 240 : Set the drawing position 

Line 250 : Set the drawing direction 

Line 260 : Draw the characters and variables 


The OQ command described in the previous section is used here in Line 220. 
"DT" ska al 


Further specification of the R and | parameters for this command allows detailed 
specification of drawing direction for characters. 



































a 
% _& 
Xe, ; — <* 
. é © Oo - 
XN 
we Ame 
Yeo > 
Bap og) : 0‘ 4-10 “1 11 0+ 0 deg: 
Sov 
Na pat fr 
of o *y 
* 1 "> 
& N % 
™S 
oO 
Qa 
oO 
a 
Relationship with OQ command 
Rotation 
E command DI command angle 
eee oo | 
ee a 90° | 
| a2 | dI-1,0 | 180° 
| 03 | Dio,-1 | 270° 





The relationship among R, |, and T is as follows. 


tan T = 


Setting of R and | permits setting of the angle at which the characters are drawn. 


® Defining characters 
Characters not in the standard character set may be defined by the user as follows. 






















Pen position after termination of 


command (6, 0) 
@D 











m 


The following program is used to define the character ‘’ + 
(EXP. 11) 


K=ZO00:7=2000 
LERINT "Puy RLM 
GOSUB saa 

LPRINT "PRISE (¢"3T 














RETURN a zPen up movement _,- Pen up movement Pen up movement ’ ren AP a: 
LFRINT "° LUCK FF 2, LFF Glo Pe He eR AG WP He eee 1 mer rag 
RETURN 7 ’ ‘ ’ — 

2 3 4 5 6 @ 


Pen down movement “Pen down movement Pen down 
movement 


aw 


The *UC and following parameters in the Line 300 are used to define the “ + 
character. Parameters are in sets of three, 7 sets being used. The —99Q in each set 
specifies pen-up, 99 specifies pen-down, and the following two numbers are the x 
and y increments. 

The character is drawn by calling Line 300 in the form of a subroutine, 

When defined with “UC it is handled as a character so that size may be altered, and 
characters defined for rotation and slant can be printed as required. 


90 


RUN+RISE 


og): astuenny —--RUNPRISE + 0 


AS 1Y+NNY 


Xe 


OL2 





@ Slanted characters 


Save the current program into disk or tape and enter (NEW [RETURN |) to delete it 
and input the following program. 


(EXP. 12) 
14@ REM ¥X*¥* Slanted character XXX 
11@ X=cbH:*=-1266 
126 LFRINT "Ss" 


136 FOR I=1.2 


144 
156 
168 
176 
136 
ive 


LFRINT 
LPRINT 
LFRINT 
LPRINT 
LFRINMT 


y="-848 


266 NEXT I 


216 LFRINT 


* Set" 


TO -1.2 STEP -.3 
wacpn : [Re Patek te 
UM" EXE" "EY 
"PRol aM Guu 
wey : " 

"PSL" gl 


whe 


Ml ia 
O/H 
tolarid 
Roland 
Roland 
Roland 
Rovand 
RQVAA 
AS rardtry, 


Slant set 


wreaths Slant cleared 


SL 12 
SL. 
2 | 
SL. 
SL 0 
ok, 
SL=46 
sk=59 
SL-1.2 


Gd OO» 


ADI" and’ “SL‘',and then initialize after drawing is completed 
unless these settings are still required. 








@ When the computer and DXY-880 are connected via serial interface 
(RS-232C) 


Connection via serial interface offers further convenient functions. See the table in 
“Connection to various computers’ on p.2-13 for details. 


® Pen position and status 


A command is available which enables the user to check the position of the pen on 
the plotter. 
Save the current program in tape or disk and enter (NEW [RETURN |) . 


The following explains the case when the computer and plotter are connected via the 
serial interface, Input as follows after referring to p.3-3 to determine the substitute 
commands for your computer. 









(EXP. 13) 

168 REM **x INFUT &,¥ 

126 OFEN "CoOMi:i12 es AS #1 
136 FRINT #1,"D1406,2666" 

14@ PRINT #1,"°OAs" 

156 INFUT #1, @P 

{46 IF FP=i THEN Ft="COWN" + GOTO 168 

17a PRS" UP" 

180 PRINT "S="pee" VS" py "PENS" Tha" eo" pres "3" 
iva END 

RUN [RETURN | 


When the above program is input, the plotter will move the pen to the point (1600, 
2000) and the following will appear on the display. 


x=16686 Y=200G FEN=1¢D0WND 
The “OA command in Line 140 is used to output the coordinates of the pen 


position and the pen status (UP or DOWN). The pen position and status is then read 
into the computer with Line 150. 


Parameters are in the following order. 


X Y P 
P z 1 or DOWN 
‘en status 0 or UP 


y coordinate on plotter 
x coordinate on plotter 


{eH GOTO 1468 


Alter Line 190 to the above and move, and raise and lower, the pen with the posi- 
tioning keys on the operation panel. The computer will read the current pen 
position and status. 





This section has used the RD-GL commands for drawing and applications. 
A large number of further applications are possible, however the user is 
advised to become accustomed to use of the plotter and then use the follow- 
ing section to obtain more detailed information for further applications. 





3:-32 





4. Application of 
software on 
the market 





The DXY-880 can be used with many software packages on the market. 
Followings are how to use and set up them with DXY-880: 





IBM PC 





(1) Lotus 123 
(serial connection, 1200 baud, even parity, 7 data bits, 1 stop bit) 


Computer side: 


[CONFIGURE] 
Graphics device : H/P 7470A 
Interface : Serial Port 
Baud rate : 1200 
DXY-880 side: 





D-MODE 
SERIAL DISA 
ANSI ASCII (I) 1200Baud 


(2) Super calc 3 
(serial connection, 1200 baud, even parity, 7 data bits, 1 stop bit) 


Computer side 


[DEVICE SELECTION] 
Plotters : HIP 7475A 
[OPTIONS] 
Serial Options : Com number 1. 
Baud Rate 1200 


Parity Even 

Data bits 7. 

stop bits 1. 
DXY-880 side 
* sw-l 






ala ld 


123456 





Th 


3 
OFF —<— 





B 

D-MODE 

SERIAL Enable 
ANSI ASCII (1) 1200Baud 


Lotus 1 2 3 is trademark of Lotus Development Corporation. 
Super Calc 3 is trademark of SORCIN CORP. 
HP is trademark of Hewllet-Packard Company 


333 





(3) BPS Business Graphics 


(serial connection, 1200 baud, even parity, 7 data bits, 1 stop bit) 


Computer side 
Start up the DOS and input 


A > MODE COM1:1200,E,7,1,P. 
before starting the BPS 


SET DEF DA: 
SET OUTPUT UNIT SERIAL1 
SET DEVICE ROLANDDXY800 


DXY-880 side 





(4) PEACHTREE SOFTWARE Business Graphics System 


(serial connection, 2400 baud, even parity, 7 data bits, 1 stop bit) 


DXY-880 side 
SW-1 


SUUGPRUAA 





1234567 10 
Line 
RD-GL 
ANSI 
B 
D-MODE 
SERIAL 
ANSI ASCII (I) 


BPS BUSINESS GRAPHICS is trademark of Business & Professional Software, Inc. 
PEACHTREE SOFTWARE is trademark of Peachtree Software Incorporated. 


3-34 








Enable 
1200Baud 


DCD 

1 stop 

7 data 
Even 
Enable 
2400 Baud 








(5) Lotus Symphony 


Computer side 
[Hardware] 


Printer : H/P 7475A 
Inrerface : Serial port 
Baud rate : 4800 


DXY-880 side 
78910 
Lon L__ ofr 
RD-GL DCD 
ANSI 1 stop 


SW-1 


lalla 


'23456 





B 8 data 
D-MODE Non 
SERIAL parity 

ANSI ASCII (I) 4800 Baud 


Note: Make sure to turn on No.10 of SW-1. 


Symphony 1s trademark of Lotus Development Corporation 





| APPLE II/Ile 





(6) Pfs : GRAPH 


Computer side 
Set the Super Serial Card as shown on P2-16, Fig.24. 


DXY-880 side 


SW-1 





L__oFF L__. FF 
RD-GL DCD 
ANSI 2 stop 


B 7 data 
D-MODE Even 
SERIAL Enable 
ANSI ASCII (I) 1 200Baud 


Pfs GRAPH is trademark Software Publishing Corporation 


DXY COMMANDS 


The DXY commands are based on the commands 
used with the DXY series of plotters, however 
they have been improved to enable all programs 
for the DXY-800 to use this mode. 

Use of the ’““~" command to call RD-GL com- 
mands from the DXY mode enables the drawing 
programs written in the DXY mode to be high level 
drawing programs. 


*DXY-880 commands may be input in either upper or 
lower case characters. ; 








| “H’” COMMAND. Home 


| 





@ Function 
@ Format 


@ Example 


@ Explanation 





Moves the pen to the coordinate original position (0, O) in the pen up status. 


Horh 
LPRINT “H”’ 
LPRINT “’h’’ 


Moves the pen to the coordinate original position (0, O) in the pen-up status. 
This command may be used to clear errors occuring in the plotter. It requires 
no parameters, any parameter specified are ignored. 

When the pen carriage is at the standby position, the No.1 pen is picked up and 
moved to the coordinate original position. 


The coordinate original position is normally at the bottom left, however, as 
it is altered to (O, O) with scaling, execution of the ‘‘H’’ command results in 
it being moved to a position relative to (0, O). 





| “D” COMMAND _ Draw | 





@ Function 
@ Format 
@ Example 


@ Parameter 
range 


@ Related 
commands 


@ Explanation 








Draws lines (with the pen down) using the absolute coordinate system. 
D x1, y1, x2, y2 ... xn, yn 

LPRINT ‘’‘D 1000, 1500” 

— 16383 to +16383 


L,B, “UT 


Draws lines (starting at the current pen position) between points (x1, y1), (x2, 
y2) ... (xn, yn). All coordinates are absolute coordinates and any number of 
coordinates may be specified in the form (x coordinate, y coordinate). 
Parameters must be in the range — 16383 to + 16383, and decimal fractions 
are rounded up or down to the nearest integer. The ‘’ +’ sign may be omitted. 
If a parameter outside the range is specified, if no parameter is specified, or 
if only one parameter is specified, an error occurs. 

When an odd number of parameters (3 or more) has been specified, the pairs 
of parameters are executed in sequence and the last odd parameter results 
in an error. 

If the specified coordinates are within the plotting area the pen moves as 
specified, however if they are outside the plotting area, the line will be drawn 
to the edge of the plotting area the pen raised. 


“Not necessary to have a period between commands and parameters; how- 
ever, each parameter must be separated by ‘’,’’ or a space. 


“As BASIC automatically inserts CR and LF at the end of the PRINT and LPRINT 
statements as terminators, these are not included in the example above. 





| “M’? COMMAND Move 


@ Function 
@ Format 
@ Example 


@ Parameter 
range 


@ Explanation 





_ 


Moves the pen in the pen-up status within the absolute coordinate system. 
Mx, y 
LPRINT ‘‘M 1000, 1500” 


— 16383 to + 16383 


Moves the pen in the pen-up status to the point specified by the coordinates 
(x, y). All coordinates are absolute coordinates and any number of coordinates 
may be specified in the form (x coordinate, y coordinate). Parameters must 
be in the range — 16383 to + 16383, and decimal fractions are rounded up 
or down to the nearest integer. The ‘‘+'' sign may be omitted. If a parameter 
outside the range is specified, if no parameter is specified, or if only one 
parameter is specified, an error occurs. 

When an odd number of parameters (3 or more) has been specified, the pairs 
of parameters are executed in sequence and the last odd parameter results 
in an error. 

If the specified coordinates are outside the plotting area the pen will not move; 
however, when the processed line data is within the plotting area, the pen will 
begin moving again as specified. 








“1’’ COMMAND Relative Draw 





@ Function 
@ Format 
@ Example 


@ Parameter 
range 


@ Related 
commands 


@ Explanation 





Moves the pen in the pen-down status within the relative coordinate system. 


| Ax1, Ay1, Ax2, Ay2, ... Axn, Ayn 


LPRINT “I 500, 1000” 


— 16383 to + 16383 


L,B, *U 


Draws a Straight line from the current position to a point specified with the 
x and y increments (Ax1, Ay1) and then draws another straight line from the 
resultant position to a point specified with the next x and y increments (Ax2, 
Ay2). 

All coordinates are relative coordinates and any number of coordinates may 
be specified in the form (x coordinate increment, y coordinate increment). 
Parameters must be in the range — 16383 to + 16383, and decimal fractions 
are rounded up or down to the nearest integer. The ‘’+°’ sign may be omit- 
ted. If the specified coordinates exceed the absolute plotting area following, 
operation is not guaranteed. 

If a parameter outside the range is specified, if no parameter is specified, or 
if only one parameter is specified, an error occurs. 

When an odd number of parameters (3 Or more) has been specified, the pairs 
of parameters are executed in sequence and the last odd parameter results 
in an error. 


—_/ 





“R’’ COMMAND Relative Move 





@ Function 
@ Format 
@ Example 


@ Parameter 
range 


@ Explanation 





Moves the pen in the pen-up status within the relative coordinate system. 
RAx, Ay 

LPRINT ‘“’R 500, 1000’ 

— 16383 to + 16383 


Moves the pen in the pen-up status from the current position to a point speci- 
fied with the x and y increments (Ax1, Ay1). All coordinates are relative coor- 
dinates and any number of coordinates may be specified in the form (x coor- 
dinate increment, y coordinate increment). Parameters must be in the range 
— 16383 to + 16383, and decimal fractions are rounded up or down to the 
nearest integer. The '’ +’ sign may be omitted, however if the specified coor- 
dinates exceed the absolute plotting area following operation is not guaranteed. 
If a parameter outside the range is specified, if no parameter is specified, or 
if only one parameter is specified, an error occurs. 

When an odd number of parameters (3 or more) has been specified, the pairs 
of parameters are executed in sequence and the last odd parameter results 
in an error. 





“L’ COMMAND. Line Type 





@ Function 
@ Format 
@ Example 


@ Parameter 
range 


@ Default value 


@ Related 
commands 


@ Explanation 





Sets line type. 
Lp 

LPRINT ‘“’L 1°’ 
-—5 to 5 


“Lo” 


D, |, C, E, G, K, T, B,“LT,*LN 


This command enables the type of line to be drawn to be set with the straight 
line commands D and |, the circle commands C, E and G, the segment line 
command K, and the hatching command T. 


The following 11 line types may be selected with p= —5 to 5. 





p Line type 


The start and end positions of the line differ according to when a positive or 
negative value is specified. 


Start and end position when parameter is a negative value 


Start position when parameter is a positive value 


If, for example, when a rectangle is to be drawn with single dot-dash lines, 
specification of the positive parameter p=5 results in the end positions of the 
lines being non-uniform as in Example 1 according to the line lengths. If the 
negative parameter p = — 5 is specified the start and end points of the line are 
uniform and in accordance with the line length as shown in Example 2. In such 
cases pitch may differ slightly; however, when plotting circles and hatching 
with dotted and single dot-dash lines, etc., the uniformity of start and end points 
produces a more attractive result. 


Pt 


. 


Example | Example II 


If a parameter outside the range —5 to 5 is specified, it is ignored and the 
previous value remains valid. 

The initial value of p=O produces a solid line. 

The ‘‘B’’ command (dotted line pitch specification) may be specified anywhere 
in the program. 

When a line type is set with this command it is valid until power is switched 
OFF or the L or LT command is used to set a new parameter. 





“B’’ COMMAND Line Scale | 





@ Function 


@ Format 
@ Example 


@ Parameter 
range 


@ Default value 


@ Related 
commands 


@ Explanation 





Sets pitch for dotted lines, single dot-dash lines, and double dot-dash lines. 


Be 
LPRINT ‘’B 50” 
O to 16383 


“B 80" 
L, LT, “LN 


Sets pitch for dotted lines, single dot-dash lines, and double dot-dash lines. 


L5 TT 
L4 qx - — - — — _ - ——__ - 
L3 eS eS. en 


L2 


As Lis an integer value where 0 <1 316383, specification of a parameter larger 
than the line length will result if the plotter drawing a solid line. 

When a negtive parameter is specified with the L command, pitch is adjusted 
so that an integer value number of patterns is drawn in the plotting area. This 
will result in dimensions which differ slightly from the specifications. 

The default value is ? =80. 

When pitch is set with this command, it is valid until power is switched OFF 
or the B or*LN command is used to set a new pitch. 





| “X” COMMAND Axis | 





@ Function 
@ Format 
@ Example 


@ Parameter 
range 


Draws a coordinate axis and scale parallel to the x or y axis. 
Xp, q, 

LPRINT ‘’X 1, 100, 15” 

p: O, 1 


q: —16383 to+16383 
r. 1 to 16383 


@ Explanation 





Draws from the current pen position. 

The y coordinate axis is specified with p=O and the x coordinate axis, with p=1. 
If parameters other than O or 1 are specified an error occurs. 

q is used to specify the intervals on the scale and is an integer value between 
—16383 and +16383. r specifies the number of times the scale is to be drawn 
and is an integer value between 1 and 16383. Both q andr are rounded up 
or down to the nearest integer. When a negative value is specified for q the 
coordinate axis is drawn in the negative direction (when p=1 the scale is drawn 
downwards from the current pen position, when p=0O the scale is drawn left 
wards from the current pen position). 


a Number of repeats r TS 


Aho pn 
SS 





“P’’ COMMAND Print 


@ Function 
@ Format 


@ Example 


@ Related 
commands 


@ Explanation 





Draws ASCII code characters and symbols. 
Pcl, c2, ... cn 


LPRINT ‘’P ABCD’' 
LPRINT ‘'P’’; CHRS$ (65); CHR$ (66); CHR$ (67); CHRS$ (68); 


Character size: S,“SI,“SR 

Character slant: ©SL 

Character type: “SA, *SS,*CS,“CA 
Direction, Q, *DR, “DI 


Draws the content of the parameters (characters, symbols, or variables) follow- 
ing “‘P’. The size of the characters and symbols drawn may be altered with 
the S command. The characters and symbols are drawn relative to the current 
pen position and the pen position is moved one space to the right after each 
character or symbol is drawn. 





Current pen position Position after one character or symbol is drawn 
(drawing base point) (when S=3 is the default value) 


Use character codes when drawing character patterns not included on the 
keyboard. 





“S’’ COMMAND. Alpha Scale 





@ Function 
@ Format 
@ Example 


@ Parameter 
range 


@ Default value 


@ Related 
commands 


@ Explanation 








Sets character size. 
Sn 

LPRINT “’S 9” 

O to 127 


ie 


“LB, “CP 


Sets the size of characters to be drawn with the ‘‘P”’ 
The parameter n must be between O and 127, and as 


and ‘‘N’’ commands. 
shown in the following 


table, when character or symbol size and the character interval n=O, character 


size is n+1. 


When a parameter outside the range is specified this command is ignored and 


the previously specified S command is valid. 


Line spacing = Character spacing = (n+1) x 0.2 


(n+1) x 1.6 i 


height 





ll 
Character width = (n+1) x 0.4 


When n=O Character height :(0 + 1)x0.8 = 0.8mm 


Character width »(0 + 1)x 0.4 = 0.4mm 
Character spacing : (0 + 1)x0.2 = 0.2 mm 
Line spacing :(0 + 1) x 1.6 = 1.6mm 


The default value is n=3. 
When size is set with this command, it is valid until it 
is switched OFF. 


Character 


= (n+1)x 0.8 


is set again or power 





[ “Q” COMMAND.  Alpa Rotate | 








@ Function Sets the character drawing angle. 
@ Format Qn 
@ Example LPRINT ‘‘O 1” 
@ Parameter 0 to 3 
range 
@ Default value “O 0" 
@ Related ADR, *DI 
commands 
@ Explanation Sets the drawing angle for characters drawn with the ‘‘P’’ and ‘‘N’’ commands. 
The parameter n must be an integer between O and 3. If a value outside this 
range is specified it is ignored and the previously specified angle remains valid. 
The initial value is n=O. 


Drawing angles for character are as follows. 


A <n, a Dd 


(default value) 180° 270° 


When the drawing angle is set with this command it is valid until it is set again 
or power is switched OFF. 





“N’” COMMAND. Mark 








@ Function Draws special symbols. 
@ Format Nn 
@ Example LPRINT ‘‘N 1° 
@ Parameter 1 to 15 
range 
@ Related Ss,“ SI,“SR 
commands 
@ Explanation The parameters n=1 to 15 are used to draw the special symbols in the 


table below centered on the current pen position. 

After drawing is completed, the pen carriage does not move to the next posi- 
tion as is the case when ordinary characters are drawn. 

Only one parameter may be specified. Symbol size is specified with the S 
command. 








01234567 8 91011 12 13 14 15 





MOA+KOFX ZY KKK | 


*The symbols corresponding to the value of n (1 to 15) differ from the DXY-800. 





~ a “\’’ COMMAND Pen Change 








@ Function Specifies pen select 
@ Format Jn 
@ Example LPRINT ‘‘J 3" 
@ Parameter 0 to 8 
range 
@ Default value my qe 
@ Related “SP 
commands 
@ Explanation Returns the current pen to its pen clip, replaces it with a different pen, and 


then returns to the position prior to execution of the command. When the cur- 
rent pen is specified the pen carriage does not move. An error 
wo occurs if a parameter other than 0 to 8 is specified. As the default value is 
n=1, No.1 pen is automatically selected unless this command is executed. 
Specification of the parameter J O has the same effect as pressing the HOME 
key. 

The J command is valid after the next movement command is specified. If the 
next command specifies movement in the pen-up status the pen carriage moves 
directly to the specified position after pen selection. If the next command 
specifies movement in the pen-down status the pen carriage moves to the posi- 
tion at the time the J command was specified and then moves in the pen-down 
status. 








| “C” COMMAND Circle ] 





@ Function Draws circles and arcs centered on the specified coordinates. 
@ Format Cx, y, r, 61, 82 (, Ad) 
“™' @ Example LPRINT ‘’C500, 1500, 300, 0, 360” 


[draws a circle of radius 300 centered on the coor- 
dinate (500, 1500)] 


@ Parameter x, Y, T, | — 16383 to + 16383 
range 61,02 :—32767° to +32767° 
6d :1° to 179.9999° 
@ Related L, B,“LT 


commands 





@ Explanation 





Draws circles and arcs centered on the specified coordinates (x, y). Parameter 
r is the radius of the circle or arc. x, y, and r must be within the range 
—16383 to+16383. #1 is the start angle and @2 is the completion angle, and 
61 and 62 must be in the range —32767°to+ 32737°. The +" sign may be 
omitted. 

When @1 < @2 the circle or arc is drawn counterclockwise, and when 61 
> 62 the circle or arc is drawn clockwise. 

Specification of the parameter @d enables drawing of a polygon. @d must be in 
the range1°to179.9999° so that specification of 6d as 60° will result in draw- 
ing of a hexagon, and specification as45° will result in drawing of an octagon. 
When 6d is omitted the default value is 5°. When r > 800, or when a large 
circle or arc is drawn, specification of @d as 5° or less permits drawing of 
a circle with higher resolution. 

Specified @d is adjusted into positive numbers to divide 6c equally. 

When 6d is omitted with circles having a radius of 80mm or less, @d Is 
automatically set to a large value in order to reduce drawing time. 





| “E’”’ COMMAND Relative Circle wd 





@ Function 


@ Format 


@ Example 


@ Parameter 
range 


@ Related 
commands 


@ Explanation 





Draws circles and arcs starting from the current pen position. 
Er, 61, 82, (, 6d) 


LPRINT ‘‘E 200, 180, 360°’ 
(draws a circle of radius 200 from the current pen position) 


r - — 16383 to + 16383 
61, 02 : —32767° to +32767° 
6d - 1° to 179.9999° 

Lb BAYUT 


As with the C and G commands, the E command draws circles and arcs. They 
are drawn starting from the current pen position. This enables drawing of a 
number of joined circle or arcs. Parameter r is the radius of the circle or arc 
and must be within the range — 16383 to + 16383. 

61 is the start angle and 62 is the completion angle, and 61 and 62 must be 
in the range —32767° to +32767°. The +" sign may be omitted. 
When 61 <62 the circle or arc is drawn counterclockwise, and when 61> 62 
the circle or arc is drawn clockwise. Specification of the parameter 6d enables 
drawing of a polygon. @d must be in the range 1° to 179.9999°, so that 
specification of 6d as 60° will result in drawing of a hexagon,and specification 
as 45° will result in drawing of an octagon. 

When @d is omitted the default value is 5°.When r > 800, or when a large cir- 
cle or arc is drawn, specification of @d as 5° or less permits drawing of a circle 
with higher resolution. 

Specified @d is adjusted into positive numbers to divide 8c equally. 

When @d is omitted with circles having a radius of 80mm or less, @d is 
automatically set to a large value in order to reduce drawing time 


90° — 270° or 90° 


S 180° 
180° \ 0 


360° or —180° 


o° 


270° 270° or —90° 
01 < 62 01> 62 


— 





“A” COMMAND Circle Center 





@ Function 


@ Format 
@ Example 


@ Paramter 
range 


@ Related 
commands 


@ Explanation 





Sets the center coordinates for circles and arcs drawn with the G and K 
commands. 


Ax, Y 
LPRINT ‘‘A 1500, 1500" 
— 16383 to +16383. 


Sets the center coordinates for circles and arcs using the x and y parameters. 
All coordinates are absolute coordinates, and parameters must be in the range 
—16383 to +16383. The ‘+ sign may be omitted. If a parameter outside 
the range is specified, it is ignored and the previous value set with the A com- 
mand remains valid. 

When coordinates are set with this command they are valid until power is 
switched OFF or they are set again. With the use of the G and K commands 
in particular, specification of parameters exceeding the effective plotting area 
may be result in nothing being drawn at all. 





| _“G’ COMMAND A + Circle ] 





@ Function 
@ Format 
@ Example 


@ Parameter 
range 


@ Related 
commands 


@ Explanation 








Draws a circle or arc centered on the coordinates set with the A command. 
Gr, 61, 62, (,@d) 
LPRINT ''G 500, O, 360"’ (draws a circle of radius 500) 


r : — 16383 to + 16383 
01,02 : —32767° to +32767° 
6d : 1° to 179.9999° 


A, L, B, *LT 


Parameter r is used to specify the radius of the circle and must be in the range 
— 16383 to + 16383. If a negative parameter is specified the drawing start posi- 
tion (O°) is set at the same position as when a positive parameter is specified 
(180°). 

@1is the start angle and @2 is the completion angle, and 61 and 62 must be 
in the range —32767° to +32767°. The +" sign may be omitted. 
When 61 < 62 the circle or arc is drawn counterclockwise, and when @1 
> 62 the circle or arc is drawn clockwise. Specification of the parameter 6d 
enables drawing of a polygon. @d must be in the range 1° to 179.9999°, 
so that specification of @ d as 60° will result in drawing of a hexagon, and 
specification as 45° will result in drawing of an octagon. 

When @d is omitted the default value is 5°. When r > 800,or when a large cir- 
cle or arc is drawn, specification of 6d as 5° or less permits drawing of a circle 
with higher resolution. 

Specified #d is adjusted into positive numbers to divide Oc equally. 

When @d is omitted with circles having a radius of 80mm or less, @dis 
automatically set to a large value in order to reduce drawing time. 

This command is ignored when a parameter exceeding the relevant range 
is specified. 





ie 


LJ CF 


61<62 61>62 





“K’ COMMAND A + % i 





@ Function 
@ Format 


@ Example 


@ Parameter 
range 


@ Related 
commands 


@ Explanation 





Draws segment and indication lines for circles. 
Kn, €1, 02 


LPRINT “K 20, 200, 0” 


(draws segment lines extending to a distance of 200 from the center of the 
circle and at the 20% position) 


n - —9101 to +9101 
(1,22: —16383 to 16383 


A, G, L, B, “LT 


Draws segment and indication lines for circles and arcs drawn with the A and 
G commands. This command is only valid when the A command has been 
executed. 

Parameter n specifies the angle for the segment line, the top of the circle being 
0% and one revolution being equivalent to the 100%(360°). Specification must 
be with the range —9101% to +9101% The ‘’+"’ sign may be omitted. 
Specification of parameter n as a positive value results in the lines being drawn 
clockwise, and specification as a negative value results in the lines being drawn 
counterclockwise, from the outside to the inside of the circle and of the specified 
length. 

Parameter £1specifies the distance of the end of the segment and indication 
lines from the center and must be in the range —16383 to +16383. 


0% 
<n fp tn 
Kf SY 
/ e1 n% \ 
f “\K AA 
\ 
\ 02 / 
% ZY 


£2 specifies the distance from the center of the cirlcle at which the segmenta- 
tion or indication line begins, 21specifies the distance from the center of the 
circle to the end of the line. These lines are drawn in accordance with the 
value 01-22. 

With ¢1=circle radius and ?2=0,segmentation lines are drawn from the center 
to the periphery of the circle. If £1 is specified as being larger than the circle 
radius, andO < ?2 < circle radius, indication lines are drawn from inside to 
outside the circle. 


4-14 








£1 and 02 may be specified as negative values. In such cases, drawing is from 
the 180° position as with a positive value. For example, when a negative value 


is specified for a circle of radius 500 drawn with the A commana, the follow- 
ing is drawn. 





LPRINT ‘‘K 0, —500, 0" 


Fig.1 ~~ L-- 





£1 is drawn starting with a position of n+50 (270°), which is 180° from n=O 
(90°). 





LPRINT ‘‘K 0, —500, 500°’ 


Fig.2 





The drawing start position is the same as in Fig.1. 
As £2 is specified as 500 the value (1-£2 (ie. the length of the line) is 1000. 





LPRINT ‘’K 0, 500, —500” 


ae 


Fig.3 





In Fig.3 a line of length 1000(¢1-?2)is drawn from the 0% drawing start posi- 
tion. If @1 is specified as being less than £2, and indication line is drawn from 
inside to outside the circle. This is used to draw pie graphs, the characters ex- 
plaining the graph then being drawn with the use of the P command. 





10 LPRINT “K 15, 700, 300” 
11 LPRINT “P ABCD” 
12 LPRINT “H" 


ABCD 


Example 














L “T’ COMMAND © Hatching | 


@ Function Draws hatching and rectangles. 
@ Format Tn, x, y, d, t 
@ Example LPRINT ‘’T3, 400, 200, 20, 2” 


(draws a 400x200 rectangle and hatches it with 45° 
lines spaced at intervals of 20) 


@ Parameter n : 0 to 3 
range x, Vy, d : —16383 to +16383 
t :1to 4 
@ Related L, B, ©LT 
commands 


Parameter n must be in the range O to 3, and decimal fractions are rounded 
up or down to the nearest integer. 
These values are explained below. 
n = 1: Hatching only 
2: Rectangle only 
3: Hatched rectangle 
O: Hatched rectangle 


@ Explanation 


Meow ud 


n 
n 
n 


When parameters x and y specify a rectangle they also specify the lengths 
in the x and y directions of the hatching area. 





Drawing start position 








Parameter d specifies the intervals between hatching lines and must be in the 
range —16383 to +16383. 

When only a rectangle is drawn (ie. n= 2), this parameter must still be entered 
as a dummy. 


xs 

A Wy 
The hatching angle is specified as 0°, 45°, 90°, or 135° with the parameter 
tvalues 1, 2, 3, or 4. Decimal fractions are rounded up or down to the nearest 
integer. If a value other than one of these four is specified the T command 


is ignored. When only a rectangle is drawn (ie. n= 2), a value of 1 ~ 4 must 
still be entered as a dummy. 


N 


t= 1 (0°) t = 2 (45°) 


3 (90°) t = 4 (135°) 


IHN SWS 


As well as hatching within a specified area, use of the hatching interval in 
combination with t=1 or t=3 permits drawing of tables as shown below. 


LPRINT "T3,546,386,258,3" 
LPRINT "T1,548,366,56,1" 





““S"" COMMAND | 


The DXY-880 may be used by calling RD-GL commands from the DXY mode. For exam- 
ple, the RD-GL scaling command may be called with the remainder of processing being 
performed with the DXY commands. 





@ Function RD-GL commands are called in the DXY mode by entering ‘‘A’' followed 
by the RD-GL command. 
Note : DXY commands cannot be called from the RD-GL mode. 


@ Format ALRD-GL command] [parameter] ... (,[parameter]) [terminator(;)] 





As input following ‘‘A’’ differs depending upon the RD-GL com- 
mand to be called, see the section on the RD-GL commands for 
details. 





@ Example LPRINT ‘APA 1000, 1000; °’ 


Plotting example 
Using the RD-GL SL command to draw slanted characters. 


1@ REM ¥¥X¥ "*"Cammand XxX 
2h LPRINT "*“SiL1;" 

38 LFRINT "Sosa" 

4@ LPRINT "PDX y-Sea" 

S@ LFRINT "*Sby" 

4@ LPRINT "S3" 

“4@ LFERINT "H" 

8@ ENG 


LA GEE 
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RD-GL COMMANDS 


RD-GL (Roland DG Graphic Language) is a high 
performance graphic language that has a com- 
patibility with other graphic languages widely 
used so far. 

In the DXY commands, all the detail settings for 
the plotter, such as coordinates, plotting area and 
pen up/down, are included, which eliminates the 
need of detailed setting by the user, and most 
commands are independent from others and pro- 
vide easy plotting. 

Added with powerful functions such as scaling 
and windowing, RD-GL is a graphic language with 
a high level of flexibility and allows each command 
to be set in detail to each action of the plotter. 
DXY-880 has a function to call any RD-GL com- 
mand from DXY mode as required, combining the 
advantages of DXY mode with the high- 
performance graphic functions of RD-GL mode. 





( ) 


RD-GL has the following features and functions 

@ Features of the commands 
RD-GL allows each command to be set for individual operation of the plotter, providing close 
drawing control 


@ Scale function 
In addition to the inherent coordinate system of the plotter (15,200 x 10,800 for A3 standard set- 
ting), the RD-GL permits a user coordinate system that can be freely set by the user, providing 
easy enlargement or reduction of patterns by setting scaling points P1 and P2 to link both co- 
ordinate systems. 


@ Window function 


Like an external landscape viewed through a window frame, drawing can be made within a framed 
size of window. 


@ Digitize function 
Use of an RD-GL command of which the first character is ‘‘O’’ allows the plotter to be set ready 
for transmitting a specified status to the computer. 
For example, the OA command allows the plotter to send back the pen position coordinates on 
the plotter to the computer, which permits the computer to read the coordinates by using a pro- 
gram statement of “INPUT #1/’. This allows the plotter to be used as a digitizer to read the pen 
coordinates manually set by the position switch. 


Note 

The digitize function can be used only when the plotter is connected serially (RS-232C). 

In addition to the above, RD-GL has many valuable functions and features which will be described 
in paragraphs for individual commands. 


“In the description of RD-GL commands, a command which is written using ‘‘LPRINT” in the example can also be executed 
in serial (RS-232C) connection by replacing it with ‘PRINT #1/", however, one which is written using ‘PRINT #1,” in the 
description cannot be used with parallel (Centronics) connection. 

When using with ‘PRINT #1,”, use OPEN statement to open file before executing the command. 


*To set the plotter to RD-GL mode, turn ON DIP switch-1 No.9 before turning ON the power switch. 








INITIALIZATION COMMANDS 


DF 
IN 











“DF” COMMAND The Default Command | 








@ Function DF commands set the plotter to the default status. 

@ Format DF terminator 

@ Example LPRINT ‘’DF;” 

@ Description Sets the character size and slant to the default status (see Table 1) but the posi- 


tion of scaling points of P1 and P2 remain unchanged. 
Since no parameter is used, the DF command with any parameter will cause — 
an error and will not be executed. 


Table 1 default status 


























Function Sens Conditions 
Plotting mode PA; Absolute coordinates 
Printing direction DR; Right horizontal 
Line type LT; Solid line 
Line pattern length LT; 4% of diagonal line of P1 and P2 
Input Window IW; Mechanical limit of plotter 
Character size SR; Width = 0.5% of (P2x-P1x) 
Height = 1% of (P2y-Ply) 
Symbol mode SM; Off 
Scale length TL; x scale + 0.5% of (P2x-P1x) 
y scale = 0.5% of (P2y-Ply) 
Standard character set GS; Value set by the DIP switch 
Alternate character set | CA; Value set by the DIP switch 
Character set SS? Standard character set 
Character slant SL; @° yy 
Digitize mode DE; Cleared 
Scaling SC; Not scaled 
Pen speed VS; 200 mm/s 
Label terminator DT CHRS$(03); ETX(CHR $(03)) 











“IN” COMMAND. The Initialize Command | 





@ Function IN commands set the plotter to the same initial status as the default status. 

@ Format IN terminator 

@ Example LPRINT “IN; 

@ Description Performs the following setting in addition to the default status by the DF 
command. —_ 
ePen up (PU;) 


eSets to the default values (IP;) 

Clears an error and sets the third bit of the status byte 

eReads the position of the paper size switch and initializes the scaling points 
and window. 


Since no parameter is used, the IN command with any parameter will cause 
an error and will not be executed. 

The maximum values of the scaling points and window are initialized as shown 
in the Table below by the setting of DIP switch (1)-7, 8 and 9 when the power 
is switched ON. 















PAPER SIZE 








A3(420x297mm) 





=) B&B 





A4(297x210mm) 








os) @ 


=) CH 








5) Bl 





B (17' x 11’) 
A (11' x 8.5’) 
A3(420x297mm) 
A4(297x210mm) 








s) Ce] ©) 











B (17' x 11’) 














Ga 











Do ww 











Cz 


A (11 x 8.5’) 













MAX P2 
POSITION 







ISO 











ANSI 















*Pix, Ply = 0, O 





PEN CONTROL COMMANDS 





PU, PD 
PA 
PR 
LT 
SP 
VS 





“PU” and “PD” COMMANDS The Pen Up/Down Commands 


@ Function 


@ Format 


@ Example 


@ Parameter 
range 
@ Description 








Pen up command PU and pen down command PD raise and lower the pen 
conditions. 

With parameters, the pen moves to the point designated by the parameters 
in a specified pen condition. This allows the pen to draw lines or move to the 
pen up condition. 


PU (terminator) 
PD (terminator) 
PU X, Y (, ----- ) (terminator) 
PD X, Y (, ----- ) (terminator) 


LPRINT ‘PU 500, 500; 
LPRINT “PD 1500, 700, 1300, 500;”’ 


— 32767 to 32767 


Without parameters, the pen moves only up or down. With parameters, the 
pen moves to the designated point, as the absolute coordinates if the PA com- 
mand has been entered or as the relative coordinates if the PR command has 
been entered, in that pen condition. 

However, when a point out of the window is designated, the pen moves to the 
boundary of the window, then moves up. 

Two parameters of X and Y make a set, and any number of sets can be used. 





| “PA’ COMMAND The Plot Absolute Command 





@ Function 


@ Format 


@ Example 


@ Parameter 
range 


@ Description 





PA command sets an absolute coordinate system. Specified by the X and Y 
coordinates. The pen moves to the point. 


PA (pen control) X1, Y1 (pen control) ( , X2, Y2, ....) (terminator) 
PA (terminator) 


LPRINT ‘PA 50, 40, 300, 2000;’’ 
LPRINT “PA;” 
LPRINT “PD;PA 50, 40; PU 200, 200,” 


— 32767 to 32767 


The PA command with no parameters sets an absolute coordinate system. 
This makes parameters of subsequent PD and/or PU commands determined 
as absolute coordinates. The PA command with parameters sets absolute coor- 
dinates and, at the same time, moves the pen to the point designated by the 
X, Y coordinates. The pen remains in a condition before receiving the PA com- 
mand. Thus, in a pen up condition, the pen only moves drawing nothing or, 
in a pen down condition, it draws. 

Any number of sets of parameters X and Y can be used, but if an odd number 
of parameters are used, such as only X or Y, every two parameters from the 
top will be regarded as a parameter set to plot and the last single parameter 
will cause an error. The parameter should be within a range of —32767 to 
32767, and any parameter out of the range will cause an error. 

The PA command is used in combination with the pen control commands PU 
and PD as shown in Example (1) below. The first PA command indicates that sub- 
sequent coordinate values (100, 200, 300) are those of absolute coordinate 
system, the pen moves from the current position to (100, 100) in a pen up con- 
dition, draws a line to (200, 200) then to (300, 100) in a pen down condition. 
A comma (or a space) is necessary to mark off a coordinate value. A semicolon 
(;) is a terminator where a command statement ends. 





Semicolon Semicolon Semicolon 


| | 


| 


@® PA;PU1GG, 164;PD200,208@,23800, 144; 


May be omitted 


@ PA;PD1GG, 1@4;PU2G8, 204,300,304; 


Cannot be omitted (or a space can be used) 


© Relationship between window and PA command 


Window is set to a specified paper size as a default value. The pen moves 
within a currently defined window to draw lines. Pen movement is classified 
into the following four cases in regard to the inside and outside of the 


window. 


< Current point: A> <Designated point : B> 


@®From inside window _ to 
@From inside window to 
® From outside window to 
® From outside window to 


inside window 
outside window 
inside window 
outside window 


® Fs 


Window 

@ 3. 
Window 

@ 





pean 





TK 


eThe pen moves from point A to 
point B. 


¢Moves from point A to point B but 
stops at the window boundary where 
the pen goes up. 





Moves from point A towards point 
B up to the window boundary in a 
pen up condition, then to point B in 
a designated pen condition. 








@ -i) 
eThe pen will not move if a straight 
line between points A and B does not 
cross the window. 





eri eWhen a straight line between point 
A and B crosses the window, the pen 
moves to a window boundary in a 
pen up condition, then to the other 
window boundary in a designated 
pen condition. The pen stops at this 
point and goes up. 





O Setting an absolute coordinate system 


Other than the PA command, either of the following three methods can set 
an absolute coordinate system. 

i. Switching OFF then ON the power. 

ii. Execution of the IN command. 

ili, Execution of the DF command. 


In addition to the absolute coordinate system, there is a relative coordinate 
system which will be described in detail in the next paragraph for the PR 
command. 

Examples are shown below for thorough understanding of ‘PA’, SC’, “PD”, 
and “PU” commands. 

In example (1), the SC command is not used but the coordinate unit is 
designated by the plotter unit. 

In example (2), coordinates are specified using a user coordinate system, be- 
tween scaling points P1 and P2 is divided into 100 parts. 

In example (3), the SC command is used to define 2000 plotter coordinates 
as unity of the user coordinate, so that a value calculated using sin or cos, a 
decimal fraction, can be used as it is. This allows a decimal fraction to be used 
with a unit of 1/2000=0.0005. Note that variables are used to draw a pattern. 


Note) Theminimum resolution that can be treated by a command is 0.0001. 





© Parameter settable area 
(32767, 32767) 








(15200, 10800) 






EE ? Maximum 3: 
E plotting 








(0,0) 


— 32767, —32767) 
In practice, no drawing can be made out of the plotting area, however, it can 
be reduced or enlarged using scaling to be drawn within the plotting area. 


Any pattern out of the parameter settable area cannot be drawn in the plotting 
area using any scaling, but causing an error. 


(Example 1) 


{@@@ “X%xX¥X SCALE OFF FLOTTER UNITS ¥xXxx 

1018 LPRINT "IN:;SP13" 

1828 LPRINT "PA2@Q0,15@0;PD0,1500,4,350a, 2000, 
250@,2000,150a;PLIZ500, 1500;" 

1030 LPRINT "PA;PD4504@, 1500,45@0,3500,2500,3500, 
2500,1500;PU;" 


1@4@ END 
(0,3500) ——~ (2000,3500) (2500,3500) *— (4500,3500) 
@ @ © 


| | 


@ ®|© ©|®© @ 
(0,1500) «— (2000,1500) (2500,1500) —+ (4500,1500) 


(Example 2) 


1@50 “XXxx SCALE ON USER UNITS %¥xXxx 

1940 LPRINT "“IN;SP1;" 

107@ LPRINT "SCO, 10,0, 100;" 

1086 LPRINT "PA3@,15;PD0,15,8,35,30,35,30, 15; 








PU35,15;" 
1@9@ LPRINT "PA;PD45,15,65,35,325,35,45, 15;FU;" 
1895 END 
@ - ® @ —— 
© © : 
@ (30, 15) — ®@ © — @ 
(Example 3) 


1948 “XX¥X¥X SCALE ON’& USING VARIABLES XXXx 
101@ LPRINT "IN;1P4000,3000,52000,5000;" 
1092@ LPRINT "SP2;SC@,1,0,1;" 

103@ PI=3.14159 

1846 LPRINT “PU;" 

195@ FOR I=8@ TO 2X¥PI STEP PI/4@ 

1068 X=I/2 

1878 Y=SIN¢I) 

1686 LPRINT "PA";X3","3¥3"PD;" 

109@ NEXT I 

11@@ LPRINT "PUG@,@;" 








| “PR” COMMAND The Plot Relative Command| 


@ Function PR commands set relative coordinates. 
When AX and AY are specified, the pen is moved by the difference specified 
by AX and AY from the current position. 








@ Format PR (pen control) (AX1, AY1) (pen control) (AX2, AY2) (terminator) 
PR (terminator) 

@ Example LPRINT “PR 10, 5, —30, 7;” 
LPRINT “PR;PU 10, 5;PD—30, 7;” 
LPRINT ‘’PR;” 


@ Parameter 
range 


@ Description 





—32767 to 32767 


The PR command with no parameters is to set a relative coordinate system. 
This makes parameters of subsequent PD and/or PU commands determined 
as relative coordinates. The PR command with parameters sets relative coor- 
dinates and, at the same time, moves the pen by a designated difference from 
the current position. The new position is set to as a new original point for 
the next movement. The parameter conditions are same as of the PA command. 
If an odd number of parameters are used, every two parameters from the top 
will be regarded as a parameter set and the last single parameter will cause 
an error. The parameter range and conditions and relation to window are same 
as the PA command. 

After switching ON the power or execution of either IN or DF command is the 
same as after the execution of the PA command. Therefore, it is necessary 
to execute the PR command to set X and Y values to relative coordinates. The 
example shown below uses the PR command to draw a rectangular pattern, same 
as drawn in the PA command example. Each point is given with its X and Y dif- 
ferential coordinates in the relative coordinate system. Compare them with the 
absolute coordinate values in (_ ). 


(Example) 


1304 REM ¥X¥X "PR"Command ¥xXX* 

1318 LPRINT "IN;SP1i3" 

132@ LPRINT "PA2G@0, 15@0;PD;PR-200G,0,8,2000, 
2000,8,0,-2000;PU500 ,0;" 

1320 LPRINT "PD2000,0,08,2000,-2000,0,0,-2000;PU;" 

124@ END 


0, 3500 2000, 3500 2500, 3500 4500, 3500 
@® (2000, 0) ——> ® @ +«—(-2000, 0) 
| (0, —2000) (0, —2000) | 
(0, 2000) | | (0, 2000) 
(500, 0) 
®©®| ——> 
@ +— (-—2000,0) @® @® (2000,0)-—~ @ 
0, 1500 2000, 1500 2500, 1500 4500, 1500 





| “ay T” 


COMMAND The Line Type Command | 





@ Function 


@ Format 


@ Example 


@ Parameter 
range 


LT command designates a type of dotted-line and its pitch length. 


LT pattern number ( , pitch length) (terminator) 
LT (terminator) 


LPRINT “LT 1, 7;” 
LPRINT “LT ;” 


Pattern number: —6 to +6 
Pitch length : O to 127% 
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@ Default value "UT -1, 1.5; 


@ Description Type of dotted-line varies with the pattern number as follows: 














5 
4 
3 
2 
1 es Ss & %s 
0: +  «—(Mark with a dot 
-{ - ‘ . . . : . at designated coordinates) 
2?---—-- 
-3 -—— — — — - 
-4 eg rpg Ee 
-5 ee 
-6 eee een ee ee ae 
No parameter defines a solid line 
Pattern number must be within a range of —6 to 6. (—7 < pattern 
number < 7) 


A pattern number out of the range results in one of the following. 


1. 128 or more <——_—— Error 

2.7 to 127 

3. Greater than —128 and smaller than — 7 ipnerse eee te arpa 
4. —128 or less <——_— Error 


The pitch length parameter is effective when the pattern number is within +127. 
This parameter represents the pitch length in percentage of the diagonal line 
between scaling points P1 and P2. When no pitch length is designated, it is 
set to 1.5%. When the pattern number is negative, the pitch length is 
automatically adjusted so that an integer number of patterns are put into the 
designated area. 


A. When the pattern number is positive. 


LPRINT "LTS" 
LPRINT "PR:PD20@0,@,0,1000,-2000,0,0, -100@;PL;" 


eT 





5-16 





B. When the pattern number is negative. 


LPRINT "LT-5S" 
LPRINT "PR:PD20@0,0,8,1000,-2000,4,@,-10@@;PU;" 


| 
a 








| “SP” COMMAND The Select Pen Command 





@ Function 


@ Format 


@ Example 


@ Parameter 
range 


@ Default value 


@ Description 





SP command selects or stores one of the eight pens. 


SP pen number (terminator) 
SP (terminator) 


LPRINT ‘SP 1; 
Oto 8 
"SP 4; 


Selects one of No.1 to No.8 pens according to the parameter. The SP com- 
mand with no parameter or O returns a pen to the pen stock and moves to 
the standby position. After a pen is taken up, the system returns to the position 
before executing the SP commana. If a same pen number as on the pen car- 
riage is designated, the pen carriage will not move. This command allows dif- 
ferent colors or line widths to be selectively used in a plotting run. A pen on 
the pen carriage can be returned to the pen clip by using the SP command 
with no parameter. The No.1 pen is selected after executing the SP command 
with a parameter of O or no parameter or just after turning ON the plotter power. 





| “vs” COMMAND The Velocity Select Command 





@ Function 
@ Format 

@ Example 
@ Parameter 


range 


@ Default value 





Sets the pen speed during plotting. 


VS pen speed (terminator) 
VS (terminator) 


LPRINT “VS 10;” 
LPRINT’VS;” 


2 to 25 
"VS 20;" 


@ Description The VS command with no parameter set the pen speed to the initial value, 20 
cm/sec. the VS command with a parameter sets the speed every 1 cm/sec. 
The parameter range is 2 to 25. A parameter of less than 2 sets the speed 
to 2 cm/sec., or more than 26 sets to 20 cm/sec. 


OHP mode is conveniently used for OHP film. 

OHP mode can be set, when the power is switched ON, by pressing the[FAST] 
key or theLv]key simultaneously. In OHP mode, the plotting speed can be set 
up to 8 cm/sec. using the VS command. 














| CHARACTER COMMANDS | 








“LB” COMMAND |The Label Command 


@ Function 


@ Format 


@ Example 


@ Parameter 
range 


@ Description 











Prints a character string until a label terminator defined by the DT command, 
using a currently designated character set. 


LB character string (label terminator) 


LPRINT “LB Roland DG’”’;CHRS$(3) 
LPRINT “LB’;A;B;CHRS$(3) 


DT, CS, SS, CA, SA, DI, DR, SI, SR, SL 


The LB command sets the plotter to print mode. In print mode, all inputs are 
interpreted as character strings until a label terminator is received. The label 
terminator is initially set to code ETX(03), which can be changed using the 
DT command. 

Character sets that are used in printing with the LB command include those 
designated by the CS, SS, CA, or SA command, ASCII code 32 to 127. The 
direction of character string is designated by the DI or DR command, the size 
by the S| or SR command, and the slant by the SL command. 

In the printing by the LB command, a current pen position is the left lower cor- 
ner of the first character. 

Therefore, before executing of the LB command, the pen should be moved to 
the location where labeling is to begin using one of the plot commands (PA, 
PR, or CP) or by front-panel controls. 

After that, when carriage return CR (CHRS$(13)) is received, the pen returns 
to the lower left corner of the first character but no line feed is made. To make 
both carriage return and line feed, both carriage return CR (CHR$(13)) and line 
feed LF (CHR$(10)) should be entered. Refer to the example in the paragraph 
for the CP command. 

As special codes, there are back space (CHR$(08)) and vertical tab VT 
(CHR$(11)). Variables can be, of course, used as character strings. Two or more 
consecutive variables are plotted with no blank between variables by using a 
semicolon as a delimiter between variables. When a comma is used as a delimiter, 
variables are printed at the right end within a specified space (depend- 
ing on computer) as shown below. 


When A = 11 

"LE"sA,2¥&, 2¥A:CHR#¢S) is executed: 
11 22 33 

"LB" :A:Z2¥A:3XA:CHRE( 3) is executed: 


11 22 33 
Lt Ld 


Note) A A variable is treated including the sign, and a positive variable gives a 
space before it. 


When A= 11 

"LBXYZ" ;A:CHR#¢3) is executed: 
XYZ 11 

When A = —-11 
"LEXYZ":A;CHRS¢3) is executed: 


XYZ-11 





“SR” COMMAND The Relative Character Size Command] 





@ Function 


@ Format 


@ Example 


@ Default value 


@ Related 
commands 


@ Description 





Designates size of characters or symbols in percentage (%) to the distance in 
X- and Y- directions between scaling point P1 and P2. 


SR character width, height (terminator) 
SR (terminator) 


LPRINT “SR 2.5, 3.5;" 
LPRINT “SR;” 


“SR 0.5, 1.0;” 


IP, SC, IW 


The SR command is to designate relative character size in which character 
size varies with scaling ratio. The command with no parameters sets the default 
status, width to 0.5 and height to 1.0. A single or three or more parameters will 
Cause an error and the command will not be executed. 

width parameter 

100 
height parameter 
100 


Character width = (P2x — Pix) x 


Character height = (P2y — Ply) x 





“SI” COMMAND The Absolute Character Size Command] 





@ Function 


@ Format 


@ Example 


@ Default value 


@ Description 





Designates size of characters or symbols in centimeter (cm). 


SI character width, height (terminator) 
SI (terminator) 


LPRINT “SI 10, 10;” 
LPRINT “SI,” 


“S! 0.19, 0.27," 


The Sl command designates absolute character size by two parameters, 
character width and height. A character size designated by the SI command 
is unchanged by reduction or enlargement using the IP. SC, or IW command 
or manual control. The Sl command with no parameters sets the width to 0.19 
and height to 0.27 as the default status. A single or three or more parameters 
will cause an error and the characer size will be unchanged. 





“SL’ COMMAND The Character Slant Command | 





@ Function 


@ Format 


@ Example 


@ Default value 





SL command designates slant of printed characters or symbols 


SL tan@ (terminator) 
SL (terminator) 


LPRINT ‘SL 1;” 
LPRINT “SL ;” 


“SLO 2" 


@ Related 
commands 


@ Description 





IN, DF 


A parameter designates tan@ to the vertical line as shown. If two or more 
parameters are used, other parameters than the first one will be ignored. The 
SL command without parameters defaults to no slant condition. The parameter 
range is from —127 to +127. However, for easy reading, it is recommended to 
use a parameter within +0.4 for default size characters or +0.8 for enlarged. 
The SL command remains in effect until IN, DF or new SL command is received. 


6 6 


6é>0 6<0 





| “DR” COMMAND Tre Relative Direction Command 


@ Function 


@ Format 


@ Example 


@ Default value 


@ Description 








DR command designates print direction in ratios to length in X- and Y-directions 
between scaling points P1 and P2. 


DR run, rise (terminator) 
DR (terminator) 


LPRINT “DR 1, 0” 
LPRINT ‘’DR;” 


DR 1, O (horizontal) 





Parameter ‘‘run’’ for the DR command designates a percentage(%) to P2x — 
Pix and parameter ‘rise’ a percentage(%) to P2y —Ply. Relationship between 
run and rise is as shown in the figure above. Note that print direction varies 
with the positions of scaling points P1 and P2. Values of run and rise should 
be within 0 to 4127. rise = O designates horizontal or run = O designates ver- 
tical direction. If both are zero, an error will be caused. 

The DR command with no parameters defaults to the values DR1, O (horizontal 
direction). A single or three or more parameters will cause an error and the com- 
mand to be ignored. 

Sign of parameter is determined according to the quadrant of the print direc- 
tion, with the current pen position as the original print, as shown in the Figure 
below. 
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Pl 





um 


Print direction of a same “DR1, 1’ varies with IP setting as follows. 


128@@ REM ¥¥¥ "DR"Coammand XXX 
1261@ LPRINT "IN;" 

12@2@ LPRINT "DR1,1;" 

12@30 REM XXX expi. XXX 

1204@ LPRINT "IF@,@,14@00,7008;" 
12658 LPRINT "PA;FU1@06, 100@;" 
12646@ LPRINT "LBRoland DG";CHR#* 2) 
12070 REM ¥XX¥ exp2. Xxx 

{2@8G LPRINT "IP@,@,7000@,7000;" 
12096 LPRINT "PA;PLU1@@@,2000;" 
12160 LPRINT "LBRoland DG" ;CHR#* 3) 


Example 1.) 


For P1 (0,0) and P2 (14000,7000) 
(14000, 7000) 


Print direction 
of DR 1,1 





Aspect ratio = 1: 2 


Example 2.) 
For P1 (0,0) and P2 (7000,7000) 
(7000, 7000) 


direction 
of DR 1,1 





Aspect ratio = 1: 1 
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“DI” COMMAND The Absolute Direction Command 





@ Function 


@ Format 


@ Example 


@ Default value 


@ Description 





DI command designates print direction. 


DI run, rise (terminator) 
DI (terminator) 


LPRINT “DI 1, 0;" 
LPRINT “DI,” 


“DI 1, 0; (horizontal) 





The DI command designates an absolute direction, independent of the posi- 
tions of P1 and P2. Relationship between the two parameters, run and rise, 
designates a direction as shown in the figure above. Run and rise are values 
within 0 to +127, rise = O designates horizontal direction and run = O vertical 
direction. If both are zero, an error will be caused. For a known print angle 86, 
DI cos@, sin@ can be executed. The DI command with no parameters will default 
to the values DI 1, O (horizontal). If a single or three or more parameters are 
used, the command will be ignored. 


A direction set by the DI command remains in effect until a new DI or DR com- 
mand is executed or not set to the default value by the IN or DF command. 
An example of the DI command is shown below. 











run rise 
90° 
= 0° 1 0 
O a 45° 1 1 
Oa 90° 0 1 
180° 0° 135° -1 1 
180° -1 0 
225° =1 —1 
270° 0 -1 
315° 1 -1 

















[Example] 


136@@ REM X¥X¥¥X "DI"Command XkxXxX 
12010 LPRINT "IN;PA45@@,450@;SF2;" 


13@2@ LPRINT "DI1i,i;LB —-- 4Sdeq-—" ; CHR 6&HD) 
i CHRS (&H2) . 
13036 LPRINT "DI@,1;LB —- ?8@deq——" ;CHRS(&HD) 
+ CHR$(&H3) 
12@4@ LPRINT "DI-1,1;LB --135deq--" ;CHR#6&HD? 
CHR (8H) . 
13050 LPRINT "DI-1,9;LB --18@deq--  ";CHR#(&H3) 
13@6@ LFRINT “DI-1,-1:LB . --225deq—-—" ;CHREC&HD? 
; CHR $6 &H2) 
1387@ LPRINT "DIG@,-1;LB --2/?8deq--";CHR#(&HD) 
; CHR ¢&H3> 
13a@8@ LPRINT "DI1,-1;LB --315deq-- "SCHRSC&HS) 
1209@ LPRINT "DI;LB --DI COMMAND--" ;CHR#¢6&H3) 
| 
| 
D ; 
S 0 7 
‘o O ec 
S m o 
a oO 
So | 
Zz | 7 
\ Z 
\ 
--Baposl—-- 
N\ 
wo I ‘> 
A; | 7 
von S 
we - % 
O oo 
2 Qa ‘ 
# O 
(a —--DIl COMMAND-- 
| 
| 





| “CP” COMMAND The Character Plot Command | 





@ Function 


@ Format 


@ Example 


@ Description 





CP command moves the pen by the designated number of character-space fields. 


CP number of character-space fields in X-direction, number of character-space 
fields in Y-direction (number of lines) (terminator) 
CP (terminator) 


LPRINT “CP 10, —2;” 
LPRINT “CP;”" 


Character cell refers to an area of a character including spacing between 
characters. Relationship between character cell and character size is as shown 
below. 





4 


a 
Character cell | | 
| | 
| | H 
Character height | | 
=0.5xH | f , 
Ad 
Tet 
ft ye Ps Original point of the 
. ‘rt pix] . 
es a Character width next character 
of charac ~ 0.67 x W 


This is always constant, regardless of character size. 


Parameters are values within —127 to +127; a positive value moves the pen 
right or up, or a negative value moves it left or down. Note that the direction 
varies with print direction as shown below. 


Up (+) 
left(-) «-Roland DG DI 1,0=— Right (+) Print direction 
> 
| 
Down (—) 
Down (—) 
Right (+) —O‘'L [0 9Q PUeloHY — Left (-) Print Direction 
Ss 
| 
Up (+) 


The CP command with no parameters provides carriage return (CR) and line 
feed (LF). Since the CP command designates a moving distance of the pen 
by the number of character-space fields, it can be more conveniently used in 
printing than the PA or PR command. 

A print example using the CP command follows. Note the left flush printing along 
the line. ‘ 





[Example] 


{5@@Q “X¥*¥xXxX "CP"COMMAND ¥xXxXx 

15@16 LPRINT "IN;PA4668,3008G;" 

{Seaz2@ LPRINT "SPi;SI3" 

15@36 LPRINT "CPS5,-4;" 

15@4@ LFRINT "LBCP INSTRUCTION" ; CHR ¢&H2) 

15@56 LPRINT "“PA6808,2000;PD7ER00, 2008 ;PLI7P6GG, 
2080:" 

15@6@ LPRINT "CF@,-1;" 

15@7@ LPRINT "LBTHE" ;CHR#(&H3) 

{5@6@ LPRINT "CF;LBCHARACTER" ; CHR ¢(&H2) 

15@°@ LPRINT "“CP;LBPLOT" ;CHRS(&H3> 

151@@ LPRINT "CF;LBINSTRUCTION, CF" CHRE6&H2) 

15110 LPRINT "PA@,@;SPQ;" 

For the same printing, line Nos. 15070 to 15100 can be changed as follows. 

{S@7@ LPRINT "LBTHE" ;CHRS¢&HD) 3; CHRE(&HAD § 

15@8@ LPRINTF "CHARACTER" ;CHR#(&HD) ; CHR (&HAD § 


15@7@ LPRINT "PLOT" ;CHRS(&HD) ;CHREC&HAD § 
151@@ LPRINT "INSTRUCTION,CP" ;CHR®¢&H2)> 


CP INSTRUCTION 





THE 

CHARACTER 

PLOT 
INSTRUCTION, CP 





“cs” COMMAND The Designate Standard Character Set Command 





@ Function 


@ Format 


@ Example 


@ Default value 


@ Description 





CS command designates one of the character sets to be used as the stan- 
dard character set. 


CS character set number (terminator) 
CS (terminator) 


LPRINT “CS 1,” 
LPRINT “CS;" 


“CSO;"" (set O) 


DXY-880 has nine character sets. These are to plot character fonts other than 
English. Symbols are different by character set but numerical and alphabetical 
characters are the same. For symbols which are different by countries, refer to 
the attached Table (page 8-14). Character sets from No.0 to No.15 (a number 
not given in the table designates No.0) can be used with the CS command. 
The CS command with a parameter other than specified will cause an error 
and the command will be ignored. No parameter or initialization designates 
a character set designated by the DIP switch setting, both for the standard 
character set and alternate character set. 

DXY-880 can designate two character sets, standard character set and alter- 
nate character set; either can be used for printing. When the standard character 
set is selected by the SS command or CHR$(15), character set selected by the 
CS command is used for printing, and when the alternate character set is 
selected by the SA command or CHRS$(14), a character set selected by the CA 
command is used. Check which character set is selected, standard or alter- 
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nate character, when using the CS command. If it is unknown, enter the SS 
command before the CS command. 
The relation is schematically shown below: 
Set O 
Designated|— Set | 
by CSF Set 2 
Standard 
Set 4 
Selected by Set 6 
SS or SA 
Set 7 
Actually used Set 13 
character set Set 15 
Set 0 
Designated Set 1 
by CA Set 2 
Alternate Set 3 
character set 
Set 4 
Set 6 
Set 7 
Set 13 
Set 15 
Different character sets are designated respectively for the standard character 
set and alternate character set initially in the program. A character set can be 
selected only by using the SS or SA command. 
When one of the symbols surrounded by dotted lines in the character code table 
(page 8-14) is written, the cursor is automatically shifted back by a character. 





Therefore, when a character is added with an additional symbol, write the 
character first, then the additional symbol. 





“CN'’COMMAND The Designate Alternate Character Set Command] 





@ Function CA command designates one of the character sets to be used as an alternate 
character set. 


@ Format CA character set number (terminator) 
CA (terminator) 


@ Example LPRINT “CA 1,;" 
LPRINT ‘CA ;" 


@ Description 


Designates an alternate character set in the same manner as the CS command. 
Character sets from No.0 to No.15 (a number not given in the character code 
table designates No.0) can be used with the CA command. The CA command 
with a parameter out of the specified range will cause an error and the com- 
mand to be ignored. 

Note that a character set designated by the CA command can only be printed 
when it is selected as an alternate character set by the SA command or 
CHR$(14). For details refer to the paragraph for the CS command. 





“Ss’ "COMMAND The Select Standard Character Set Command 





@ Function 
@ Format 
@ Example 


@ Description 





The SS command designates the standard character set to be used for printing. 
SS (terminator) 
LPRINT ‘'SS;" 


After the SS command, a character set designated by the CS command is used 
for printing. This is effective until an alternate character set is selected by 
the SA command or CHR$(14) or re-setting by the DF or IN command. 

In print mode, the standard character set can be selected by CHR$(15). This 
allows a text composed of English and German to be printed using only a single 
LB command, eliminating the need of dividing the LB command to execute 
the SS command. 

This command requires no parameter. For the relation to the CS, CA and SA 
commands refer to the paragraph for the CS command. 





“SA "COMMAND The Select Alternate Character Set Command 





@ Function 
@ Format 
@ Example 


@ Description 





The SA command designates the alternate character set to be used for printing. 
SA (terminator) 
LPRINT “SA;" 


After the SA command, a character set designated by the CA command is used 
for printing. This is effective until the standard character set is selected by the 
SS command or CHR$(15) resetting by the DF or IN command. In print mode, 
the alternate character set can be selected by CHR$(14). 
This command requires no parameter. For the relation to the CS, CA and SS 
commands refer to the paragraph for the CS command. 





“DT” COMMAND The Defined Terminator Command | 





@ Function 


@ Format 
@ Example 


@ Description 


The DT command specifies the character to be used as the label terminator, 
which is to release the plotter from print mode. 


DT character (terminator) 
LPRINT “DT’:CHR$(3):":" 


The DT command is used to change the label terminator when the standard 
setting label terminator, CHR$(3), cannot be used. 

The ASCII control character ‘NULL’ character (CHR$(O)) cannot be defined as 
a label terminator, however, normal function of the character is also executed, 
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or printed if it is a printable character. For example, when LF (CHR$(10)) is defin- 
ed as a label terminator it releases the print mode and, at the same time, makes 
line feed. When ‘’Z”' is used as a label terminator, the print mode is released 
and Z is drawn at the end of the print. Normally, it is recommended to use a 
control code as a label terminator. 


The DT command with no parameter does not re-set the label terminator to 
CHRS$(3), because the command “DT.” defines “;’ as a label terminator. 
Therefore, use the DF or IN command, or execute “DT”; CHR$(3) ; ’ ;", to re- 
set the label terminator to CHR$(3). 





UC” COMMAND The User Defined Character Command) 





@ Function 


@ Format 


@ Example 


@ Description 





The UC command is used to print characters which are not included in the 
character sets. 


UC (pen control value, ) AX1, AY1, (pen control value, ) (AXn, AYn) 
(terminator) 
UC (terminator) 


Agany deaes 


LPRINT “UC —99, 3, 9, 99 4, 5, 9, 3, 3" 
LPRINT “UC ;” 


The UC command uses three types of parameters, pen control value, X differen- 
tial, and Y differential. Pen control value designates a pen up/down condition, 
— 99 or less for a pen up, and 99 or more for a pen down condition. It is recom- 
mended to use — 99 and 99. The pen always goes up when the plotter receives 
the UC command and, therefore, a pen down parameter should be placed in 
the UC command in order to make a print. After the UC command is com- 
pleted, the pen goes up, moves to the left lower corner of the next right character 
cell, then returns to a pen condition before the execution of the UC command. 
X or Y differential designates a horizontal or vertical pen movement in grid unit. 
X and Y differentials should be greater than —99 and smaller than 99, and 
a decimal fraction can be used. 

A character cell is divided horizontally into 6 sections and vertically into 16 sec- 
tions to designate pen movement. (See Fig. 1) 

An ordinary character is printed within the area surrounded by the dotted lines, 
horizontal 4 sections x vertical 8 sections. A character defined within the area 
has a normal character size. A character to be defined by the UC command 
is not required to be within a character cell. However, since the original point 
of a character is moved only by a character cell after printing, the PA, PR or 
CP command should be used to move the pen out of the defined area when 
the character to be printed is not within a single character cell. Otherwise, the 
next character will overlap the printed character. 

See Fig.2. This is to draw an arrow mark, an example of the UC command. The 
original point of the character after executing the UC command is (6, 0), and 
the next character will overlap the end of the arrow if the next character is printed 
as it is. Then, ‘‘CP1, O ;” must be executed to move the original point to (12, O). 











6 grids 























—— 
> 
— Character cell 
| Normal character size 
16 grids (determined by the SI or SR command) 
uy, . <— After printing (6, 0) 
Original point (O, 0) Fig.1 
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Leis iT YY 
LETT TEV! TTT 
6,0 0,2 | —3,-4 


Start point (0, 2) 


Original point after completing the UC command (6, 0) 


“UC 0,2,99,0,4,6,0,0,2,3, —4, —3, —4,0,2,-6,0 ; 


Fig.2 


) 





| ENHANCEMENT DRAWING COMMANDS | 


XT, YT 
ek: 








“XT” and 


“YT” COMMANDS The Tick Command 





@ Function 


@ Format 


@ Example 


@ Description 








The XT command prints a tick of a length designated by the TL command on 
the X axis and the YT command prints it on the Y axis. 


XT (terminator) 
YT (terminator) 


LPRINT “XT 5” 
LPRINT “YT ;” 


No parameter is required. This command prints a tick based on the current 
pen position, regardless of pen up/down condition. The tick length can be chang- 
ed by the TL command. The default value of X axis tick is 0.5% of P2y — Ply 
in both positive and negative directions, and that of Y axis tick is 0.5% of P2x 
— P\x. 

Examples of the XT command are shown below. In example 1, the tick is drawn 
while drawing the axis. In example 2, the axis is drawn, then the tick. 


(Example 1) 


1466 REM £XXX "XT"Command NO.1 XXXxX 
141@ LPRINT "IN;SP2;PA206,56@;PD;x%T;" 
{4z2@ FOR I=1 TO 16 

1426 LPRINT "PR266,@;xT;" 

144@ NEXT I 

1456 LPRINT "PU;SP@;" 


200 
(P2y— Ply) x 0.05 ‘ 
(P2y—Ply) x 0.05 
(200, 500) 


(Example 2) 

iS@@ REM X¥X¥*x¥ "XT"Cammand NO.2 XXxXxX 
151@ LPRINT "IN;SP2;PA20@,5@0;PD;" 
152@ LPRINT "PR2@@@,@;xT;PU;" 

153@ FOR I=1 TO 16 

1546 LFRINT "“PR-2@@,@;xXT;" 

1556 NEXT I 

156@ LFRINT "SP@;" 


a 


(200, 500) (2000, 0) 





| “TL” COMMAND The Tick Length Command _| 





@ Function 


@ Format 


@ Exmaple 


The TL command designates a tick length in percentage (%) of the distance 
in X and Y directions between scaling points P1 and P2. 


TL tick length in positive direction (_, tick length in negative direction) (terminator) 
TL (terminator) 


LPRINT ‘TL 10, 25;" 
LPRINT “TL ;” 


yy 


@ Parameter 
range 


@ Default value 


@ Description 





—127 to +127 
“1b. O15, 0.98" 
Positive tick refers to up direction on the X axis and right direction on the Y 


axis, and negative tick refers to down direction on the X axis and left direction 
on the Y axis. 








¥ Y 
at oe ee 
L 4 
Positive direction Negative direction 


A parameter value of tick length for the XT command is a percentage of P2y 
— Ply, and for the YT command a percentage of P2x — P1x. The parameter 
range is from —127 to +127. O designates no tick. A parameter of 100 draws 
a tick of a length between points P1 and P2 in X and Y directions. Parameter 
100 is used to delimit a table rather than for a tick. 

Tick length is a portion of length in X and Y direction determined by point P1 
and P2. Therefore, note that the length of X tick is different from that of Y tick 
when an area set by points P1 and P2 is not a square. When initialized or the 
TL command with no parameter is executed, it is automatically set to 0.5% of 
the length between point P1 and P2 in X and Y direction. Tick length in negative 
direction is set to O if it is not designated. 

The TL command is effective until another TL command is executed or IN or 
DF command is executed. 

Use a positive parameter in principle, because a negative parameter designates 
a tick length in the reverse direction. 

A parameter out of the specified range will cause an error when the XT or YT 
command is executed. 





| “SM” COMMAND The Symbol Mode Command 





@ Function 
@ Format 
@ Example 
@ Related 


commands 


@ Default value 





The SM command draws a character or a symbol centering a point designated 
by the PA and PR command. 


SM character or symbol (terminator) 
SM (terminator) 


LPRINT ‘‘SMK;"' 
LPRINT ‘'SM;"' 


SI, SR, SL, Dl, DR 


‘'SM;"" (no symbol mode) 


@ Description 





Parameter is limited to a single, printable character or symbol. After a character 
or symbol is designated by the SM command, it is printed centering a point 
designated by the PA or PR command. Once designated, it is effective until 
another character is designated (symbol mode is not released) or symbol mode 
is released. Symbol mode is released by the SM command with no parameter. 
The IN or DF command also releases the symbol mode. 

A designated character is affected by a command that changes the size (S| 
or SR), slant (SL) or direction (DI or DR). 

A semicolon (;) cannot be designated because it is regarded as a terminator. 
Also a space or control code cannot be designated. 


The example shown below is to draw characters or symbols on curves. 


(Example) 


2666 REM XXX¥X "SM"Command xXxXxXx 

2010 LPRINT "IN;SP1;PA9,0;" 

2020 LPRINT "PD@, 3000, 3008, 3000,2000,0,8,0;FU;" 
2030 FOR I=1 TO 2 

2048 READ St 

2050 LPRINT "SM";Sé;"3" 

2060 x=504 

2e7a FOR L=1 To 4 


zasa READ ¥ 
2898 LPRINT "PAT EX" "8¥e" PDs" 
zZ218@ K=x+ 508 


211@ NEXT L 

2120 LPRINT "PU;" 

2138 NEXT I 

214@ LPRINT "SM;PAQ,@3" 

2158 END 

2140 DATA ¥,500,1300,2000,2780 
2178 DATA R,1506,1700,130@, 1900 
2184 DATA G,2800,7008, 100,400 


(0, 3000) (3000, 3000) 








(0, O) (3000, 0) 





“FT” COMMAND The Fill Tyoe Command | 


@ Function 


@ Foramt 
@ Example 


@ Parameter 
range 


@ Default value 


@ Description 





Used in conjunction with the RA, RR, and WG commands to specify shading 
and hatching type. 


FT n, d, @ (terminator) 


LPRINT “FT 3;" 

n: Type 1 to 4 

d: Spacing O to 32767 

6: Angle — 360 to +360 
“FT 1, 186, 0,7’ 

n: Type 


The following three types are specified by number. 

1, 2: Fill in both directions 

3 : Hatching ( ) 

4: Cross hatching (EHH) 

If the type is not specified, the default value of 1 is set. 





d : Spacing 
Used to specify the spacing between the parallel lines used for hatching 
and cross hatching. When n is 1 or 2 (filling) this parameter is ignored and 
the value specified with the PT command is used. 
When Dis not specified, the D value specified with the previous FT command 
is set, if there is no previous FT command, the default value (1% of the 
P1, P2 spacing) is set. 
D is ignored if specified as O and the PT command value specified at that 
time is used. 


6: Angle 
Specifies the angle of the lines used for shading and hatching in increments 
of 45°. If O is specified, horizontal lines are drawn, if 90 is specified, vertical 
lines are drawn and if 45 is specified, lines at 45° are drawn. If the angle 
is not specified, or if other than multiples of 45 are specified, the value 
specified with the previous FT command is set, if there is no previous FT 
command, O is set. 





“PT” COMMAND The Pen Thickness Command 


@ Function 
@ Format 
@ Example 


@ Parameter 
range 


@ Default value 


@ Description 








Used to specify the shading space to suit the pen tip thickness. 
PT d (terminator) 
LPRINT “PT 0.4 ; " 


0.1 to 5.0 


“PT 0:3 5” 


Parameters are specified in mm. If the shading space is not specified, a value 
of 0.3mm is set. 

The PT command is valid only for the pen being just used. 

When the SP command, or the DXY mode J command, is executed, the set 
value is ignored and the shading space is set at the default value of 0.3mm until 
it is set by the next PT command. 


5=37 


[Example] 


1@a@ REM ¥¥* SHADING SAMPLE ¥x* 
141@ LPRINT "FT1,@,@3" 

1@2@ LPRINT "PT@. 13" 

1938 LPRINT "RA1Gaa, 1Gaa;" 











| “RA’COMMAND The Shade Rectangle Absolute Command 





@ Function Used in conjunction with the FT and PT commands to shade or hatch the inside 
of rectangle which is specified diagonally with both the current pen position and 
X, Y coordinates values. 


@ Format RA X, Y (terminator) 
@ Example LPRINT “RA 2000, 2000; ” 
@ Parameter —32767 to +32767 
range 
@ Description Hatches the inside of rectangle which is specified diagonally with the X and Y 
coordinates. Hatching begins from the current pen position. 


2X, Y) 


AN 


SS 


“\.CURSTE pen position (start point) 
When hatching is completed the pen returns to the start position. 
Hatching is performed in accordance with the current FT and PT command 
settings (hatching type, shading space, angle). 


[Example] 

1188 REM *** HATCHING SAMPLE #*% 
1116 LPRINT "FTS,288,45;" 

1iz2@ LFRINT "FA;FULeGe, igea;" 
1136 LPRINT "RAZGOG,2868;" 











“EA’COMMAND The Edge Rectangle Absolute Command 





@ Function 


@ Format 
@ Example 


@ Parameter 
range 


“"" @ Description 





Used to draw a rectangle which is specified diagonally with both the current 
pen position and X, Y coordinate values. 


EA X, Y (terminator) 

LPRINT “EA 2500, 3000;” 

—32767 to +32767 

An EA command without parameters is ignored. 


Draws a rectangle specified with the X and Y coordinates value. Drawing begins 
from the current pen position. 


2—(X, Y) 


SS Cunetit pen position (start point). 


The pen returns to the start point after drawing is completed. 


The drawing direction and position change in accordance with the parameter 
values for the pen position. 


[EA 1000, 3000] [EA 3000, 3000] 


(2000, 2000) 
Current pen position 





EA 1000, 1000 LEA 3000, 1000] 


[Example] 

12zWG@ REM **® BOX SAMPLE ¥¥*¥ 
1216 LPRINT "PA;FPUigga, LGEE 5 7 
1226 LFRINT "EA2aaG, 2808; 





“RR” COMMAND The Shade Rectangle Relative Command 





@ Function Used to shade or hatch a rectangle which is specified diagonally with both 
Current pen position and X, Y coordinates values. 
@ Format RR X, Y (terminator) 
@ Example LPRINT “RR 2000, 2000;" 
@ Parameter — 32767 to +32767 
range 
@ Description Hatches a rectangle specified with the X and Y increments. Hatching begins ~ 


from the current pen position. 


(X increment, Y increment) 


Hatches within this rectangle 


Current pen position (start point) 


Hatching is performed in accordance with the current FT and PT command set- 
tings (hatching type, shading space, angle). 
When hatching is completed the pen returns to the start position. 


[Example] 


{S66 REM **X¥ HATCHING SAMPLE (2) &XxX 
{318 LFRINT "FT4,118,78;" 

{328 LPRINT "PA;PUZEGS, 2400; " 

1356 LPRINT "RR1G6@, 1aae;" 











“ER”COMMAND The Edge Rectangle Relative Command ” 


@ Function Used to draw a rectangle which is specified diagonally with both the current 
pen position and X, Y coordinates values. 





@ Format ER X, Y (terminator) 

@ Example LPRINT “ER 1500, 2000;” 

@ Parameter — 32767 to +32767 
range 


@ Description 





An ER command without parameters is ignored. 


Draws a rectangle specified with the X and Y increments. Drawing begins from 
the current pen position. 


a (X increment, Y increment) 


~———~Current pen position (start point). 


When drawing is completed, the pen returns to the start position. 


The drawing direction and position change in accordance with the sign of 
the parameter. 


ER —1000, 1000 ER 1000, 1000 
(1000, sooo (3000, 3000) 


Current pen position. 
(2000, 2000) 


(1000, 1000)—_, _— (3000, 1000) 


ER — 1000, —1000 ER 1000, —1000 


[Example] 


14@@ REM XXX BOX SAMPLE (2) ¥XX 
1416 LPRINT "PA;PU2000,2000;" 
1420 LPRINT "ERigga,ig0a;" 








“WG” COMMAND The Shade Wedge Command 





@ Function Used to shade or hatch the inside of the wedge centered at the current 
pen position. 
@ Format WG r, 01, 8c (terminator) 
@ Example LPRINT “WG 1000, 90, 180, 5;” 
@ Parameter r : Radius —32767 to +32767 
range 61: Start angle —360° to +360° 


6c: Center angle —360° to +360° 


@ Related FT, PT, EW 
commands 
@ Description Hatching type, spacing, and angle are as specified with the FT and PT commands. 


As the base point differs with the sign of the radius parameter, care is required 
with its specification. The angle relative to the base point differs according to 
the sign of the start and center angle parameters. 


eln case the radius is specified as a positive parameter. 


Current pen position 
(start point) 


YB y 


OP 







Positive start angle 


Base point 





Center angle 
+: CCW direction 
—: CW direction 


Negative start angle 


eln case the radius is specified as a negative parameter. 


Current pen position 
(start point) 







Negative start angle 


Base point 
Center angle 

+: CCW direction 
—: CW direction 


Yh 


E LH 









Positive start angle 





_ 





The pen returns to the start position after drawing is completed. 


{Example] 


158@ REM £*£¥ ARC HATCHING &xx 
216 LPRINT "PA;FPU2ZEGE ,Seea;" 
{S26 FOR [=i To 4 

















1538 READ A, AF 
1546 LPRINT "FT3,58,"34 
1558 LPRINT "HG" ;At 
{548 NEXT 
1576 OATS FO," 2868,90,95,5",45,"2000,70,-95,5" 
1588 CATA @,"-2668,768,-45,5",135,"-2666,76,45,5" 
= 
qf 
(| 
44 ”p 
EW” COMMAND The Edge Wedge Command | 
@ Function Used to draw a wedge. 
@ Format EW r, 61, Ac, ( , 8d) (terminator) 
@ Example LPRINT “EW 1000, 90, 180, 5" 
@ Parameter r Radius — 32767 to+327/67 
range 61: Start angle —360° to +360° 
6c: Center angle — 360° to +360° 
68d: Resolution 1° to 179.9999° (default value : 5°) 
@ Related WG 
command 
@ Description This command is ignored unless the parameter is specified. 
When drawing is completed, the pen returns to the start position. 
As the base point differs with the sign of the radius parameter, care is required 
with its specification. The angle relative to the base point differs according to the 
sign of the start and center angle parameters. 








eln case the radius is specified as a positive parameter. 


Current pen position 
(start point) Positive start angle 


Base point 
Center angle 


+: CCW direction 
- CW direction 


y 


Negative start angle 


eln case the radius is specified as a negative parameter. 


Current pen position 
(start point) 







Negative start angle 


Base point 
Center angle 

+: CCW direction 
—: CW direction 


Positive start angle 


Resolution specifies the smoothness of circular arc of the wedge. 

The parameter is specified, as an angle (°) within a range of 1 to 179.9999. 
When 1° or less is specified a resolution of 1° is set. It does not plot with resolu- 
tion less the 1°. If resolution is not specified, 5° is set. Specified 6d is adjusted 
into positive numbers to divide 6c equally. 


The drawing direction changes in accordance with the sign of the parameter. 


EW 2000, 90, 45, 5 EW 2000, 90, —45, 5 
W -—2000, —90, 45, 5 EW —2000, 90, —45, 5 






_— Start position 


W -—2000, 90, —45, 5 EW -—2000, 90, 45, 5 
EW 2000, —90, —45, 5 EW 2000, —90, 45, 5 





[Example] 


isHhG@ REM ¥¥* ARC SAMPLE X%% 

1416 LPRINT "PA;FU2Z668,5006;" 

1624 FOR I=i TO 4 

1636 READ AS 

1644 LFRINT "EW" ; At 

165@ NEXT 

1464 DATA "-2000,-98,45,5","-2608,-98,-45,5" 
167@ DATA "2000,-90,-45,5" ,"2686,-76,45,5" 





“AN’ COMMAND The Arc Absolute Command 





@ Function 
@ Format 

@ Example 
@ Parameter 


range 


@ Description 





Used to draw an arc centered on the specified X and Y coordinates. 
AA X, Y , 8c ( , 6d) (terminator) 
LPRINT “AA 6000, 5000, 360, 10;’’ 


X,Y: Center coordinates —31200to +31200 
6c : Center angle — 360° to +360° 
6d : Resolution 1° to 179.9999° (default value: 5°) 


Draws an arc centered on the specified X and Y absolute coordinates, by the 
angle specified at 8c, commencing from the current pen position. 
Resolution specifies the smoothness of the arc. 

The parameter is specified as an angle (°). When 1° or less is specified a resolu- 
tion of 1° is set. It does not plot with resolution less the 2°. If resolution is not 
specified, 5° is set. 

eSpecified @d is adjusted into positive numbers to divide 6c equally. 


{Example] 


As well as drawing circles and arcs, the resolution @d may be altered to enable 
drawing of the desired polygon. 


Yaa REM *** ARC ABSOLUTE SAMPLE £2% 

F1@ LPRINT "PA; PUS@66, 4600 ;" 

2a FOR I=1 TO 5 

READ A:D=348-A 

LFRINT "SF";13"AA4e0G,5088,568,"50 
BH NEXT 

&@ DATA 28,12,6,5,3 

















| “AR” COMMAND The Arc Relative Command | 





@ Function Used to draw an arc centered on the specified X and Y relative coordinates 
starting from the pen position. 


@ Format AR AX, AY, 6c ( , 6d) (terminator) 
@ Example LPRINT “AR 0, 200, 360, 10;’’ 
@ Parameter X, Y: Relative center coordinates —31200 to +31200 
range 6c : Center angle — 360° to +360° 
éd : Resolution 1° to 179.9999° (default value: 5°) 
@ Description Draws an arc centered on the specified X and Y relative coordinates, starting 


from the current pen position, and by the angle specified at 6c. 
The details of resolution are referred to the section on the AA command. 


[Example] 

{S886 REM **¥* ARC RELATIVE SAMPLE #¥* 
19818 LFRINT "FPA;PUS6660, 2466;" 

isz@ LPRINT "AF &,-5ea6,366,18;" 








L “C I” COMMAND The Circle Command 


@ Function 
@ Format 

@ Example 
@ Parameter 


range 


@ Description 








Used to draw a circle centered on the current pen position. 
Clr, ( , @d) (terminator) 
LPRINT ‘Cl 1000," 


r : Radius —32767 t0+32767 
éd: Resolution 1° to 179.9999° (default value: 5°) 


Draws a circle of radius r centered on the current pen position. The detail of 
resolution is referred to the section on the AA command. 


[Example] 
i7@@ REM *#* CIRCLE SAMPLE X¥*® 


1? 16 LPRINT "PA;PU40@6, 1508;" 
i726 LFRINT "CI i@e@e;" 





| SCALE/WINDOW COMMANDS | 


| P 
QP 
oG 
|W 
OW 





| “IP” COMMAND The Input P1 and P2 Command | 





@ Function 


@ Format 


@ Example 


@ Parameter 
range and 
default value 


@ Description 


@ To reduce 
A3 to A4 





The IP command relocates scaling points P1 and P2 through program control. 


IP Pix, Ply, P2x, P2y (terminator) 
IP (terminator) 


LPRINT “IP 0, 10, 10000, 5000;”’ 
LPRINT ‘‘IP;"° 


Parameter range and default values vary with drawing size and mode. 


























Mode Paper size xX i 
ae 
A3 (ISO) 0 ~ 3800 0 ~ 2700 
DXY | 7] — 
A4 (ISO) 0 ~ 2700 O~ 1920 
jo : | 
A3 (ISO) 0 ~ 15200 0 ~ 10800 
RD-GL + — 
A4 (ISO) O ~ 10800 O0~7680 
_| | 








Coordinates of P1 and P2 are designated in the plotter coordinates. Therefore, 
X and Y coordinates must be within the range shown above so that P1 and P2 
are within the maximum plotting area. 

A parameter out of the range results in one of the following. 


-32767 > X,Y seseee Epreit 


-32767 <= X,Y <0 - Set to O 


15200 < X s 32767 
10800 < Y s 32767 


32767 > X, Y 


- Set to 15200 
- Set to 10800 


- Error 





The IP command without parameter defaults P1 and P2 to the initial values 
shown in the Table above. 

The IP command is used to default P1 and P2 to given values or reset to the initial 
values. P1 and P2 serve to determine the positions to connect the plotter coor- 
dinates inherent in the plotter with user coordinate system having a given scale. 
User coordinate scale is designated by the SC command. When P1 and P2 
are designated by the IP command, already designated SC values (default values 
are 0, 15200, 0, 10800) are assigned to points P1 and P2. 


Suppose there is a program to draw in A3 size, which should be designed with 
maximum coordinates of 15200 x 10800. To reduce it to A4 size, the follow- 
ing command is executed to cause the plotter to reduce a pattern of 15200 
x 10800 to 10800 x 7680, the maximum coordinates of A4 size. 


LPRINT “IP 0, 0, 10800, 7680;"’ 


@ To reduce 
A3 toA5 





To reduce an A3 size pattern to Ad and draw it in the upper right quarter of 
paper, the following command is executed. 


LPRINT “IP 7680, 5400, 15200, 10800;"' 


The programs shown above assume that user coordinate SC values are the 
initial values (0, 15200, 0, 10800). 

These coordinates are effective until another IN, SC or IP command is executed. 
Other than the IP command, P1 and P2 can be set by the panel switch, pro- 











viding the same effect as with the command. 
(For serial connection only) 

44 ” 

| OP” COMMAND The Output P1 and P2 Command] 

@ Function The OP command allows P1 and P2 setting values to be acquired by a 
computer. 

@ Format OP (terminator) 

@ Example 10 PRINT #1, ‘’OP;"' 
20 INPUT #1, A, B, C, D 
30 PRINT A, B, C, D 

@ Description When the plotter receives the OP comman4d, it outputs the following four coor- 
dinates in ASCII code. 

— Pix, Ply, P2x, P2y [TERM] 
Each coordinate here is a plotter coordinate within a range of O Ss X S 15200 
and 0 Ss Y = 10800. [TERM] is the output terminator for the interface 
connected. 
Since the OP command only allows the coordinate values to be output, it is 
necessary to enter the external input command for your computer after the 
OP command so that the values are acquired by the computer. 
For example, 
INPUT #1, A, B, C, D 
will assign the values of P1x, Ply, P2x and P2y to variables A, B, C and D 
respectively. 
When the output is completed, bit 1 of the output status byte is cleared. This 
command permits you to know P1 and P2 coordinates which are manually set 
and serves to set a window in the area of P1 and P2 or for conversion 
between user coordinates and plotter coordinates. 
— 





| “SC” COMMAND The Scale Command a 





@ Function 


@ Format 


@ Example 


The SC command sets user coordinates or returns user coordinates to plotter 
coordinates. 


SC Xmin, Xmax, Ymin, Ymax (terminator) 
SC (terminator) 


LPRINT “’SC O, 10, 0, 10; 
LPRINT ‘’SC;"’ 


5-51 


@ Parameter 
range 


@ Default value 


@ Description 


@ To enlarge 
A4 toA3 





Real number between —32767 and 32767 


Depends on the DIP switch setting of the paper size mode. 


The SC command with parameters sets the user coordinates of P1 to Xmin 
and Ymin and P2 to Xmax and Ymax. Each parameter must be a real number 
between — 32767 and 32767, and be Xmax * Xmin and Ymax + Ymin. User 
coordinates once set are effective until they are rescaled by another SC com- 
mand or returned to the plotter coordinates by the SC command with no 
parameters. While the command is effective, all plot command parameters are 
regarded as user coordinates. The SC command with no parameters also 
cancels the IP setting. Then the plot command parameters are the same as plotter 
coordinates and the plotter returns to an unscaled condition. 

See the next example. 

You will see a same plot command moves the pen to different positions depen- 
ding on the scaling size. 

When some data is to be plotted, the data can be used for the plot com- 
mand parameters as they are by scaling so that the minimum value and max- 
imum value of the data are just within the plotting area, providing easy 
programming. 


Example 1 10 P2 


Pen position after (10, 10) 
execution 


SC 0, 10, 0, 10 
PA5, 5 B facoeanene 








P1 
(0, O) 5 10 
Example 2 10 P2 
(15, 10) 
5 |------- + «Pen position 
SC 0, 15, —10, 10 ‘after execution 
PA5, 5 
P1 
(0, — 10) 5 15 


“Note that the order of parameters if different from other commands. 

The SC command provides a drawing scaling function in combination with the 
IP command. To make an enlarged drawing to AS size (15200 x 10800) 
using a program for A4 size drawing (10800 x 7680), execute the following 
command: 

LPRINT “SC O, 10800, 0, 7680; 


This command is effective until another IN, DF, IP or SC command set to A3 


5-62 


size is executed. 


“In enlarged drawing, an over-scaled part will be cut off by the window and 
not printed, but a calculation overflow may cause a deformation of drawing. 





L “IW” COMMAND The Input Window Command 





@ Function 


@ Format 


@ Example 


@ Parameter 
range and 
default value 


@ Description 





The IW command is to define a plotting area. This area is called a “window”. 


IW X1 lower left, Y1 lower left, X2 upper right, Y2 upper right (terminator) 
IW (terminator) 


LPRINT “IW 0, 0, 100 100;"' 
LPRINT “‘IW;"' 


Parameter range and default values vary with drawing size and mode. 










































om | 7 
Mode Paper size X Y 
| | 
A3 (ISO) 0 ~ 3800 O0~ 2700 
DXY 
A4 (ISO) 0 ~ 2700 O~ 1920 
F =P 
A3 (ISO) 0 ~ 15200 0 ~ 10800 
RD-GL be | 
A4 (ISO) 0 ~ 10800 0 ~7680 
| 








When the command has four parameters, the window is set according to the 
parameters. The command without parameter sets the window to the default 
values shown above. 


Four parameters are determined as plotter coordinates and indicate X and Y coor- 
dinates of the lower left corner and upper right corner of the window. 

If X1 value of the lower left corner is greater than X2 value of the upper right 
corner, or Y value of the lower left corner is greater than Y value of the upper 
right corner, no plotting can be made while no error will be developed. 
Window is set to the default values after the power is switched ON or the IN 
or DF command is executed. 

This command is used to restrict the plotting area when the paper is smaller 
than the plotting area or when a part of a plotting is to be plotted. 








“| << Window 


Plotting area. 














(For serial connection only) 





“OW” COMMAND The Output Window Command | 





@ Function 


@ Format 


@ Example 


@ Description 





The OW command outputs coordinates of the lower left corner and upper right 
corner on the plotter to a computer. 


OW (terminator) 


PRINT #1, ‘‘OW;"' 
INPUT #1, A, B, C, D 
PRINT A, B, C, D 


This command is used with no parameter. When the plotter receives the com- 
mand, it outputs plotter coordinates of the lower left corner and upper right 
corner of the window in ASCII code. 

The order of the outputs is as follows. 


X1 lower left, Y1 lower left, X2 upper right, Y2 upper right (terminator) 


The terminator is a code indicating the end of output. [LF (10) or CR (13)] 
Window size can be known by executing the OW command just after power 
ON or execution of the DF or IN command, which allows you to determine 
the setting of DIP switch SW1-7 and 8 (paper size). To know the window size, 
execute the OW command and read the values by the computer. 





[ 


“OUTPUT” COMMAND 





OA 
OC 
OE 
| M 
OS 


Output commands can only be used when the plotter 
is connected through a serial port (RS-232C). 

If the command is executed with the plotter connected 
through a parallel port, plotter output information will 
not be accepted by the computer and any information 
thereafter will not be received. In such a case, turn OFF 
then ON the plotter power to initialize the plotter. 





“OA’ COMMAND The Output Actual Position and Pen Status Command 





@ Function 


@ Format 
@ Example 


@ Description 





The OA command allows plotter coordinates of X and Y of the current pen 
position and pen condition (up or down) to be read by a computer. 


OA (terminator) 
PRINT #1, “OA;" 


Receiving the OA command, the plotter is ready to output the following three 
values in ASCII code. 


X, Y, P [TERM] 


Where X and Y are plotter coordinates within a range of O = X = 15200 and 
O s Y s 10800. P indicates the pen condition, O for a pen up and 1 for a 
pen down condition. [TERM] is an output terminator for the interface connected. 
This command can be used to manually move the pen to a desired position 
where a character or pattern is drawn and to know the coordinates, for easy 
pen positioning and window setting. 

Before using the command in an actual program, open a file by using the OPEN 
statement. 


PRINT #1, “OA;” 
INPUT #1, X, Y, P 
PRINT X, Y, P 





| “OC” 
@ Function 
@ Format 


@ Example 


@ Description 





COMMAND The Output Commanded Position 


and Pen Status Command 


The OC command allows plotter coordinates or user coordinates of X and 
Y of the current pen position and pen condition (up or down) to be read by 
a computer. 


OC (terminator) 
PRINT #1, ““OC;” 


Receiving the OC command, the plotter is ready to output the following three 
values in ASCII code. 


xX, Y, P [TERM] 


Where X and Y are coordinate values of plotter coordinates or user coordinates, 
P indicates the pen condition, 0 for a pen up and 1 for a pen down condition. 
[TERM] is an output terminator for the interface connected. When being 
scaled by the IP and SC commands, X and Y are user coordinates between 
— 32767 and 32767 both for X and Y, decimal fractions being rounded to 
integers. 

When not scaled, X and Y are plotter coordinates within a range of O = X 
< 15200 and 0 < Y s 10800. 

Thus, when not scaled, the OC command has the same function as the OA 
command. 

Before using the command in an actual program, open a file by the OPEN state- 
ment from the computer. 


PRINT #1, ‘‘OC;"' 
INPUT #1, X, Y, P 
PRINT X, Y, P 





“OE” COMMAND The Output Error Command 





@ Function 


@ Format 
@ Example 


@ Description 





When the OE command is received a computer reads the total bit value show- 
ing the meaning of errors generated. 


OE (terminator) 
PRINT #1, “OE;” 


Receiving the OE command, the plotter is ready to output an error code in 
the following ASC II code. 


Error code [TERM] 


Where [TERM] is an output terminator for the interface connected. When 
the output is completed, bit 5 of the plotter status byte is cleared and the 
ERROR lamp stops flashing. 

Error codes are defined as follows. 





Bit value Error No. Meaning 


0 oO error 























1 1 Unrecognizable command 
2 2 Wrong number of parameters 
4 3 Unusable parameter 
8 4 Unused 
16 5 Unusable character set designated 
32 6 Coordinate overflow 
64 7 Unused 
128 8 Unused 
Koo ths 


Every RD-GL command is composed of two alphabetical characters. 

® When uninterpretable command is received. 1 is output. 

@ When the specified number of parameters were not received, 2 is output. 
@ When parameter value exceeds the specified range 4 is output. 

@® When above errors of © and @ were occurred consecutively, 3 is output. 
The OE command is useful for debugging. 

Before using the command in an actual program, execute the OPEN state- 
ment by the direct command from the computer to open a file. 


PRINT #1, “OE;” 
INPUT #1, E 
PRINT E 





L “IM” COMMAND The Input Mask Command 


@ Function 


@ Format 


@ Example 


The IM command sets the condition to notify the computer of a plotter error. 


IM error mask value (, O, O) (terminator) 
IM (terminator) 


LPRINT “IM 223, 0, 0;" 
LPRINT “‘IM;"" 
So 


@ Description Error mask value is a sum of bit values (see Table below) of errors to be known. 
If an error of designated bit value generates, the error lamp on the front panel 
will flash. 

For example, the standard error mask value, 223 (128 + 64 + 164+ 8+ 4 
+ 2 + 1) will cause the error lamp to flash when an error other than Error 
6 generates. Since Error 4, Error 7 and Error 8 are not used, an error mask 
value of 23 other than the above has the same effect as the standard setting, 


223. 
Error 
Meaning 


Unrecognizable command executed 







Error mask 
bit value 












Wrong number of parameters 
Parameter out of range 
Unused 
Unusable character designated 
Coordinate overflow 
Unused 


Unused 


The OE command can be used to know the error meaning when the error lamp 

of the plotter is flashing. 

Error mask value is set to 223 by the standard setting or initial setting. 

The IM command with no parameter or with a parameter out of the range sets “™ 
the error mask value to the standard setting value, 223. 








“OS” COMMAND The Output Status Command | 





@ Function The OS command allows status byte value to be read by the computer. 

@ Format OS (terminator) 

@ Example PRINT # 1, “OS ;” 

@ Description The OS command is used for debugging operations and digitizing applications. 


No parameter is used with the command. Receiving the OS command, the plot- 
ter converts an 8-bit status byte value to the decimal value between O and 255, 
and is ready to output it in the following ASCII code value. 


Decimal value of status byte [TERM] 








Individual bits of the status byte are defined as follows: 


Bit 


Bit value position 


Meaning 


Pen down 


P1 or P2 is changed (cleared by ‘‘OP’’) 


Digitized point can be outputted by the OD 
command (cleared by ‘‘OD"’’) 

Initialized (cleared by ‘‘OS*’) 

(Unused, always 1) 

There is an error (cleared by ‘‘OE"’) 
(Unused, always 1) 


(Unused, always 0) 





After power ON, the status byte is 24 in decimal. This is because bit 3 and 
bit 4 (initialized and ready to receive data) of the status byte are set, thus the 
sum of 8 and 16 is 24. 

When the OS" command is executed, bit 3 of the status byte is cleared. 
Before using the command in an actual program, execute the OPEN statement 
by the direct command from the computer to open a file. 


PRINT #1, ‘’OS;" 
INPUT #1, S 
PRINT S 








DIGITIZE COMMANDS 





DP 
DC 
OD 


Digitize commands can only be used when the plotter 
is connected through a serial port (RS-232C). 

If the command is executed with the plotter connected 
through a parallel port, plotter output in- 
formation will not be accepted by the computer and 
no information thereafter will be received. 

In such a case, turn OFF then ON the plotter power to 
initialize the plotter. 





; “DP” COMMAND The Digitize Point Command | 





@ Function 
@ Format 


@ Example 


@ Description 





The DP command sets the plotter to the digitize mode. 


DP. (terminator) 
PRINT #1, ‘DP ;"' 


Receiving the DP command, the plotter is set to the digitize mode and ready 
to digitize. 

By pressing the ENTER key, X and Y coordinate values of the current pen posi- 
tion and pen up/down condition are stored in the plotter. At the same time, bit 
2 of the status byte is set and data of the digitized point are ready to be output. 
The DP command uses no parameter. 





“DC” COMMAND The Digitize Clear Command 








@ Function 
@ Format 
@ Example 


@ Description 


The DC command terminates the digitize mode. 

DC (terminator) 

PRINT #1, “‘DC ;” 

When the DC command is received, the digitize mode is terminated. Coordinates 


are not stored. 
The DC command uses no parameter. 





“OD’ ’COMMAND The Output Digitized Point and Pen Status Command 





@ Function 


@ Format 
@ Example 


@ Description 





The OD command allows X and Y coordinates of the last digitized point and 
the pen condition to be acquired by the computer. 


OD (terminator) 
PRINT #1, “OD,” 


When the OD command is received, the plotter is ready to output X and Y coor- 
dinates of the digitized point and the pen condition in the following ASCII form. 


x, Y, P [TERM] 


Here X and Y are plotter coordinates within a range of O < X S 15200 and 
O < Y < 10800. P is a variable indicating pen condition, O for a pen up and 
1 for a pen down condition. [TERM] is an output terminator for the interface’ 
connected. 

When the OD command is received, bit 2 of the status byte is cleared. 
Before using the command in an actual program, execute the OPEN statement 
by the direct command from the computer to open a file. 


PRINT #1, “OD;" 
INPUT #1, X, Y, P 
PRINT X, Y, P 


b 
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1. Setting the 
printer mode 


2. Application of 
the printer 
mode 





DXY-880 has a function to print characters corresponding to ASCII code inputs. 
This function is called “printer mode”. 


(1) After making sure that the power switch is turned OFF, set paper and pen. 
* For the paper setting method refer to page 2-8. 
* This mode uses only a single pen. Set a pen on pen clip No. 1. 


(2) Make sure that the pen carriage is set to the standby position. 
(3) While pressing the HOME key, turn ON the power switch, 


(4) The pen carriage takes up pen No. 1 and moves to the upper left corner of the 
paper, and waits for input. 
(A position of O mm on the X axis and 255 mm on the Y axis with respect to 
the coordinate original position.) 


(5) By executing LLIST by the computer, 130 characters per line, up to 48 lines, 
can be printed with a character size of 1.9 mm in width and 2.7 mm in height. 


(6) After having printed the 48th line, the pen returns to the upper left corner of 
the paper for standby. 


(7) To continue printing, replace paper and press the HOME key. 


(8) To release the printer mode after having printed character strings, turn OFF 
the power switch. (The plotter will not be reset to the plotter mode by any 
command.) 


(Reference) 
The plotter can be set to 80 characters per line by executing WIDTH LPRINT (80) 
in BASIC language before LLIST. 


Note: 
LLIST in the printer mode is effective only when the plotter is connected in 
parallel with the computer and the computer has the LLIST command. 


The printer mode is an effective means for checking drawing data and for debugging 
drawing programs, since the character strings of commands and parameters des- 
patched to the plotter are printed as they are. 

The procedure is the same as the printer mode setting. Then, execute the program 
with RUN, and command characters and parameter numbers are printed on paper, 
the carriage return (CR) command brings the pen back to the top of the line, as 
well as a line feed and the line feed (LF) command makes only a line feed, provid- 
ing a hint for finding out a mis-programming. 


Note: 
® Ejther parallel or serial connection can be used, 


@ In the printer mode, if the PAUSE key is pressed while the pen is in a standby 
condition waiting at the upper left corner of paper, no printer mode function 
will be executed by pressing the HOME key. 

Press the PAUSE key again to release it, then press the HOME key. Same as for 
LLIST. 


/ 
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This chapter explains how to handshake using the 
serial interface (RS-232C). 

In case data is sent to the plotter from the com- 
puter, because of slower processing speed at plot- 
ter, data is lost and misinterpreted. To prevent this 
the data from computer is to be controlled, which 
is called handshaking. DXY-880 supports 4 types 
of handshaking. 





1. Hardware 
handshake 





The DXY-880 supports a function to switch DTR ON/OFF according to the 
remaining capacity of the buffer. 


Remaining buffer capacity 


DTR ON 





DTR OFF 
/4p---- on -H 


[/2b-------f------- f~------ 


MAX 


TIME 


Fig.1 


[Setting] 
Set hardware handshake ON by the power ON default, or the ESC. @ 
command. 


PRINT #1,CHR#¢27) 3".@Q;1:" 


[Operation] 

The DTR signal differs according to the following conditions. 

® When 1/4 or more of the buffer capacity remains DTR:ON (+12V) 
@ When 1/4 or less of the buffer capacity remains DTR:OFF(—12V) 
@ When remaining buffer capacity increases to 1/2 or more DTR:ON (+12V) 


Hardware handshake is possible if the computer supports a function to halt 
data transmission when input is LOW at the CTS, DSR, or CD terminals. 


[Connection example] IBM-PC / APPLE II, lle (DTE type) 











Computer DXY-880 
PG ( 1 PG 
TXD 2 2 7TXO 
en Ge ey AP 
RTS 4 a RTS 
cTs ‘5 CTs 
DSR 6 6 DSR 
SG a 7 

8 8 





SG 
DTR 20 20 DTR Fig.2 


e DXY-880 buffer capacity 
Standard DXY-880 : 3K byte 
With expansion RAM installed (option) : 10K byte 





2. Software 
handshake 





The DXY-880 supports a function to output buffer status to the computer. The 
use of this function enables the sending of data while checking the remaining 
buffer capacity with software. 


Software handshake example (for IBM PC) 


19@ “ DXY-@8a RS-232C DEVICE CONTROL COMMAND 
11@ % SAMPLE PROGRAM FOR SOFTWARE HANDSHAKE 
120 OPEN "COM1:1200,E,7,1,C8é65535" AS #1 

130 PRINT #1,CHR$(27);".MiGQ33313:"3 

14a “ MAIN PROGRAM 


GQSUB 1@048 


‘ Main program to plot 
GOSUB 1868 


END 
1@@@ “ SUBROUTINE BUFFER CHECK 
101@ PRINT #1,CHR#(27) ;".B" 
1028 INPUT #1,B 
1038 PRINT "Buffer space :"3;B 
164@ IF B>=15@@ THEN RETURN 
1858 GOTO 1018 


Line 120 : Alter this line to suit the file opening commands for your computer. 

Line 130 : Set to suit your computer. 

Line 1000 : 
t 


Line 1050 : 


Checks the remaining buffer capacity and waits for transmission 
if 1/2 (1500 bytes) or less of the buffer capacity remains. 


Line 130 sets a delay time of 100msec between reception of an output re- 

quest from the computer and the DXY-880 response to this request. The 

terminator for the output data is set as character code 13(CR). 

Line 1010 is an output command for DXY-880 to output its remaining buffer 

capacity. 

These commands are termed device control commands. See the section on 

device control commands for details. 

In this example, the remaining buffer capacity is checked in lines 1000 ~ 1050 

and data transmission adjusted. This checking requires the use of the GOSUB 

1000 at various locations within the main program. 

e Particular care must be taken in this case to ensure that data sent con- 
tinuously does not exceed the buffer capacity. 


3. X on/X off 
handshake 





1@@ “ DXY-88@ RS-232C DIVICE CONTROL COMMAND 
110 ’ SAMPLE PROGRAM FOR Xon/Xof# HANDSHAKE 
128 OPEN "COM1:1200,£,7,1,CS65535" AS #1 

12@ ON COM¢1> GOSUE 1e@a4 

14@ = PRINT #1,CHR#(27) :".M@;@;@;19;0;0:"3 
15@ PRINT #1,CHR$(27);".1150;@317:"3 

16@ PRINT #1,CHR#(¢27) s".Ni192"3 

178 PRINT #1,CHRS(27);".@:0:";3 

18@ COM¢1) ON 

198 ’ MAIN PROGRAM 


Main program to plot 
END 


18@8 “INTERRUPT Xon/Xof f 

1610 AS=INPUTS( 1, #1) 

1826 IF AS=CHR$( 17) THEN PRINT "Xoff  " 

1@36 COM< 1) OFF 

1048 PRINT "wait !!" 

1@5@ AS=INPUT$( 1, #1) 

186@ IF AS=CHR$(17) THEN PRINT "Xon "$COMC 1) ON:RETURN 
1678 PRINT "ILLEAGAL Xon !!" 

168@ RETURM 


Line 120: Alter this line to suit the file opening commands for your computer. 


Li ‘ 
ng, Ve } Setting for X on/X off handshake. 


t 
Line 170: 
Line 1000 : 


t } Process the interrupt signal from the plotter. 
Line 1080 : 


Setting with lines 140~170 results in the following plotter operation. 
® Character code 19 is output as X off when the remaining buffer capacity 
becomes 150 bytes or less. 


® Character code 17 is output as X on when the remaining buffer capacity 
becomes 1/2 or more of the total. 


Remaining buffer capacity 


xX off @Xon 
150 bytes 





Xofff------b------ - - 


IA2 Ronee fee aes ges or kre sie = 





Time 


Fig.3 


As these signals are output as interrupt during computer operation, the 

computer must support a function for reception of interrupt. 

When interrupt is received program execution jumps to lines 1000 ~ 1080; if 

the interrupt signal is X off the computer waits until X on is received. 

e When X on/X off are set and the ESC.L command is executed, the plotter 
outputs a buffer size of 256 bytes less than the actual capacity. 


TA 


4. ENO/ACK 
handshake 








1@@ “DxXY-86@ RS-23z2C DEVICE CONTROL CUMMAND 

110 ” SAMPLE PROGRAM FOR ENQ/ACK HANDSHAKE 

126 OPEN "COM1:1266,6,7,1,C8465535" AS #1 
IOFEN "OATAI" FOR INFUT AS #2 

136 ON COM¢ 1) GOSUB 1886 

146 COoM¢ i> Of 

15@ PRINT #1,CHRS(27);".@;0:"; 

{6@ “SET HANDSHAKE MODE ENQ/ACK 

178 PRINT #1,CHRS(27) ;".M@;0;0;8;0;0:"3 

180 “ ENQ character = CHR#(7) 

19@ “ ACK character = CHR$(6) 

206 PRINT #1,CHRS(¢27) 3".HESS;736:"3 

218 “ MAIN PROGRAM 

220 PRINT "XXXENQ !!":PRINT #1,CHR#¢7) 

238 “Current Jab 


Main-prpgrar * All job but plotting by DATA 1. 


Ere 
{8@@ “BLOCK TRANSFER 
18618 PRINT "ACK !!":ACKS=INPUT$¢( 1, #1) 


1020 IF ACK#<> CHR#¢6) THEN RETURN 
1438 FOR I=1 TO 254 


1e4@ IF EGF(2) THEN GOTO 11@@ 

1850 INPUT #2,A% 

1060 FRINT #1,A%3 

1078 PRINT AS; 

1988 NEXT I 

189@ PRINT "XXXEN@ !!":PRINT #1,CHRSC7) ;:RETURN 
11@@ PRINT "DATA END !!":RETURN 


Line 120: Opens two files. Alter this line to suit the file 
opening commands for your computer. 


Line 150: 

t } Setting for ENO/ACK handshake 
Line 200: 
Line 220: Sends the ENQ signal to the plotter. 
Line 1010 : 


’ Main program exited with reception of the ACK signal from the plotter, 


Line 1100 : and 256 bytes of data then sent to the plotter. 


The setting in lines 150 ~ 200 is such that character code 7 is sent to the plotter 
as the ENO signal, and the plotter sends character code 6 to the computer 
as the ACK signal if more than 256 bytes or more of buffer capacity remain. 


This program checks the plotter status during execution of main program and 
outputs one block of data (256 bytes of plotter data in this case*) with interrupt 
operation if sufficient buffer space remains. If insufficient buffer space remains, 
or there is no output data, the main program is processed. The use of these 
four types of handshaking prevents data from being lost or the use of ENO/ACK 
handshaking utilizes available space time at computer for effective jobs other 
than plotting. 

* This assumes that data sent to the plotter is written into file #2 DATA 1. 

Execution of the following writes the file DATA 1 onto the disk 


1@ GPEN "A:DATAi" FOR GUTPUT As #1 
2@ PRINT #1," o 


Plotter data 


16@@ END 


5. Monitor mode 


The previous sections have described connection of the DXY-880 and the com- 
puter. This section describes the use of the DXY-880 in the monitor mode to 
allow connection of the computer, DXY-880, and a terminal or printer using 
one RS-232C port. 

An example of a cable used in the monitor mode is shown below. 





Fig.4 

Computer Terminal or printer 
FG | FG 
TXD 2 TXD 
RXD 3 RXD 
RTS 4 RTS 
cTs 5 cTs 
DSR 6 DSR 

SG 7 SG 

cD 8 cD 
DTR 20 DTR 
Plotter 

FG I 

TXD2 

RXD3 

SG 7 


S.RXDI6 











[Monitor mode setting] 

Set switch ON #6 on the DIP switch 1 (SW1) in the DXY-880 (Y mode). 

When power is switched ON in this mode, the DXY-880 is set in the monitor 
mode and all data is ignored until ESC.Y or ESC.( is received program ON). 

Following input of ESC, the following modes may be selected by inputting 
the ESC.@ command. 


























Monitor Response 
DTR status Mode — = - 
status Computer | Terminal 
_ _ _= — | — “ | 
| | 
| | 
0 Height | | 
SS = | 
1 Hardware Monitor 
| handshake mode No 
fee Set | 
cleared | | response 
4 Height | 
| 
5 Hardware Response 
handshake to all 
commands 
8 Height | 
| 
—— —— Mode 0 | Mode 9 
9 Hardware | | 
handshake Monitor | 
: mode 
12 Height ; 
fa Mode | Mode | 
13 Hardware 
handshake 














DTR 
Height ... Hardware handshake always cleared in the height status. 


Hardware handshake ... Hardware handshake status. 
Mode 

O... The plotter stores data from the computer into the plotter buffer. 
When the plotter executes the data stored in the buffer, the data being 
executed are echoed back to the terminal, except device control 
commands. 

1... All data received by the plotter from the computer is echoed back 
to the terminal. 


When ESC.Z or ESC.) is received the plotter ignores all following commands. 

The ignored data is echoed back to the terminal (program OFF). 

*When the DXY-880 is located between the computer and the terminal the 
data is sent via the DXY-880 processor. The DXY-880 power supply, therefore, 
must be ON for communication between the computer and terminal. 


6. Device control The following commands are valid only when the serial interface (RS-232C) is 


commands connected. 





HANDSHAKE MODE COMMANDS | 


ESC. M 
ESC. B 
ESC. | 
ESC. H 
ESC. N 











STATUS COMMANDS 


ESC. E 
ESC. L 
ESC. O 


ABORT COMANDS 


ESC. J 
ESC. K 
ESC. R 


MONITOR MODE COMMANDS 


ESC. Y 
ESC. Z 
ESC. @ 














HANDSHAKE MODE COMMANDS 





“ESC.M” COMMAND 





@ Format 


@ Explanation 





M P1;P2;P3;P4:P5;P6: 


<P1> 

Determines the delay time between when the computer requires output from 
the plotter and the plotter begins output. 

Program example : [ESC]. M100: 

This sets the delay time to 100msec. The parameter range is 0 to 32000. 





<P2> 

Sets the trigger character. The plotter only sends data after this character set 
in P2 is received. 

Program example : [ESC]. M;13: 

P1 is initially set to O, the trigger character code is 13 (CR:carriage return). If, 
for example, [ESC]. B is sent to the plotter, reception by the plotter of the next 
carriage return (CR) will result in output of the remaining buffer capacity to 
the computer. 


<P3> 

Sets the echo-back terminator. When the computer echoes back again the data 
sent from the plotter to the plotter, the plotter ignores all data until the terminator 
character set in P3 is received. 

Program example : [ESC]. M; ;10: 

P1 and P2 are set at the initial values, and the line-feed code (10) is used as 
the echo-back terminator so that the computer must output data to the plotter 
after echo-back. 


< P4, P5 > 
the output terminator. Outputs as the terminator for data output by the 
plotter. 
Program example : ® [ESC]. M; ; ;13: 

@® [ESC]. M; ; ;13; 10;0: 
In the example @, the carriage return code (13:CR) is output as the terminator, 
in the example @, the carriage return (13:CR) and line feed (10:LF) codes are 
output P6 must be set to O in this case. 


< P6 > 
The plotter sets the character output before data is sent to the computer. 


Program example : [ESC]. M; ; ;13;0;33: 
I" ig output to the computer before the data. P5 must be set to O in this case. 





“ESC.B” COMMAND | 





@ Format 


@ Explanation 





[ESC]. B 


Outputs the current number of empty buffers to the computer. As this com- 
mand is used by the computer to check the number of empty buffers, data 
equal to or less than this value may be output to the plotter. This command 
may be used to prevent buffer overflow. 





“ESC.” COMMAND 





@ Format ESC] . I P1;P2;P3;........ [P12: 

@ Explanation Used in conjunction with the ESC.N command when X on/X off handshake is 
used. 
<P1> 


When the number of empty buffers is less than the number set in P1, the 
plotter outputs the X off character. 

Program example : [ESC]. 1 100; ; 17: .N;19: 

od When the numbers of empty buffer become by 100 bytes the X off character 
is Output. The parameter range is 10 to 256. 


<P2> 
Always set to O in the case of X on/X off. 
Program example : AG ENT: ~N;19: 
.L0;17: [ESC] . N;19: 
P1 is set to the initial value of 80 bytes, the X on character is DC1 (17), and 
the X off character is DC3 (19). 


< P3~P12 > 
Sets the X on character (see P2). A string of up to 10 characters may be set. 
The individual character codes are delineated by a semicolon. 








“ESCLH” COMMAND 





<— ~~ @ Format .H P1;P2:P3:........ :P12: 
@® Explanation Sets ENO/JACK handshake. When the computer sends the ENO character to 


the plotter, the ACK character is output only when the number of empty 
buffers is available more than the value set in P1. When the ACK character is 
received by the computer, data equal to the number of bytes set in P1 is output 
in one block. 


<P1> 

Sets the number of bytes in the data blocks sent to the plotter from the com- 
puter. When the plotter receives the ENO character, the ACK character is out- 
put if the number of empty buffers is more than the value set in P1. 
Program example : [ESC]. H 128;5;6: 

In this example each data block has a size of 128 bytes, the ENO character 
is ENQ(5), and the ACK character is ACK(6). 

The parameter range is O to 256. 


<P2> 
Sets the ENQ character. When the plotter receives this P2 code, the ACK 
= character is output if the number of empty buffers set in P1 is available, and 


then waits for data from the computer. 


< P3~P12 > 
Sets the ACK character. A string of up to 10 characters may be set (see ESC_]). 











“ESC.N” COMMAND 





@ Format 


@ Explanation 





[ESC]. N P1;P2;........... 7P11: 


Output by the plotter. Sets the delay time between characters. Also sets the 
X off character. 


< P1> 
The range is O to 32000. Sets the interval time between characters in the 


character string output by the plotter. 
Program example : ESC| .N10: 

When [ESC] . Lis sent to the plotter, the plotter outputs ‘’3072 . "In this 
case each of the terminators and characters is sent to the computer at 10 msec. 
intervals (see ESC.M). 


< P2~P11 > 
Sets the X off character. A string of up to 10 characters as maximum may be 


set (see ESC). 


STATUS COMMANDS 





L 


@ Format 


@ Explanation 


“ESC.L”’ COMMAND 


[ESC]. L 


When the plotter receives the command, it outputs the size of buffer to the 
computer. In case of 3K bytes buffer, which is standard, 3072 is normally 
output; however when the optional 10K byte buffer is used, 10240 is output. 








“ESC.E” COMMAND 





@ Format 


@ Explanation 





ESC] .E 


When the plotter receives this command, it outputs the error code for RS-232C 
and clears the error display simultaneously. 


Error codes 

O An I/O error has not occurred. 

10 While an output request is executed, another command requesting output 
will not be received, but only the first command is valid. 

11. A device control command error has occurred. 

12 When a device control command parameter is unsuitable, the parameter 
causing the error is initialized. 

13 When a parameter has overflowed. 

14 When too many parameters are input, or parameters are not delineated 
by “UA-A.. 

15 When a framing error, parity error, or overrun error has occurred during 
reception of data. 

16 When the input buffer has overflowed. In this case normal drawing opera- 
tion is impossible. 





@ Format 


@ Explanation 


“ESCO” COMMAND | 











ESC]. O 


Outputs the plotter status as a code. 





[ code Buffer capacity status 





8 Empty buffers are 1/2 the buffer capacity. 





16 | Empty buffers are 1/4 or less of the total, and the PAUSE switch is pressed 








24 | Empty buffers are 1/2 or more of the total, and the PAUSE switch is pressed. 





ABORT COMMANDS 
| “ESCJ” COMMAND ] 











@ Explanation 


@ Format ESC}. J 
Aborts the device control command currently being executed. 





“ESC.K” COMMAND 

















@ Explanation 


@ Format ESC}. K 
Aborts plotting operation and clears all data in the buffer. 





“ESC.R” COMMAND 








@ Format ESC]. R 





@ Explanation Initializes all the handshake command parameters. 


Default values ES 


Oo 


.M: 
. MO;0;0;13;0;0: 
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m 
wn 
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SC}. H 80;0;0; ....... O: 
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m 
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oO 
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[ESC]. @ : (Set to the hardware handshake mode.) 


. @ O71: 
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O 





MONITOR MODE COMMANDS 


The DXY-880 supports a function to output data sent from the computer to a printer or terminal. 
The cable used in this case is shown in Fig.4. 

The commands explained below are valid only when No.6 on the plotter DIP switch 1 is set to ON 
(ie. the Y mode). 





“ESCY” COMMAND 





@ Format IESC]. Y or [ESC]. ( 
@ Explanation After plotter power is ON, all data is ignored until this command is received. 


The ignored data is output to the terminal via pin No.14 of the 25-pin corinector. 





“ESC.Z” COMMAND 





@ Format [ESC]. Z or ) 
@ Explanation When this command is received, all following data sent from the computer is 
ignored. 





“ESC.@” COMMAND | 





@ Format [ESC].@ P1;P2: 
@ Explanation < P1> 

Ignored. 

<P2> 


Sets the DTR signal (25 pin connector, pin No.20) control and the monitor mode. 


@ Parameter bits 

Example 1: |ESC]. @;0: 

Keep monitor mode OFF and DTR signal always ON. In this case, data following 
the [ESC]. Y command is received by the plotter only and not output to the 
terminal. Hardware handshake is not performed. 


Examle 2: [ESC]. @;8: 
Set monitor mode ON, and mode 0. In mode 0, the data stored in the plotter 
buffer is output to the terminal (or printer). 


Example 3: |{ESC]. @;12: 
Set monitor mode ON, and mode 1. In mode 1, the data received by the plotter 
from the computer is output to the terminal (or printer). 
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1. Plotter control 





@ Connection types 


a. Parallel connection 

The input terminal of DXY-880 is compatible with Centronics Standard and 
can be connected to printer ports of most computers, using a printer cable, For 
methods of connection with various computers refer to Paragraph 2—7 (page 2-13). 
The DXY-880 specification is as follows. 


e Connector 
Use DDK 57-30360, AMP 552235-1 or equivalent. The plotter is provided with 

























































































HRS RC10-36R3-LW or equivalent. 

NC 36 | 18 NC 

NC 35 [17 GND 

NC | 3a | 16 | ” 

GND 33] 15 NC 

HIGH 3% | 32] 14 NC 

NC 31 | 13 HIGH + 

GND 30 | 12 GND 

y 29 | 11 BUSY 

28 | 10 ACK 

y 27| 9 D7 

y 26 | 8 pe 

yy 25| 7 D5 

yy 24| 6 D4 * 

yy 23] 5 | 

uy 22) 4 D2 . SW-1 
yy 21 | 3 DI _| Cj CoD ital 
vy feofet oo | Ba 7 paraucet Faeroe 
7 ig] STROBE 

4.1K Q +5V 
_ AAA 36 (9) 











e Input/output signal lines 
Input/output signals of individual terminals are as follows. 


+5V 
10kN x8 





t+ 
KR 
Mm 
wn 
4 
Tt 
NR 








+5V 
1OKA 
— .2200 10k 
Pin | STB O——w— AW Internal signal line 
I 001 MC 4584B 
+5V 
1L2kQ 
OUTPUT | 
Pin 10 ACK o—+—o¢ | — Internal signal line 
Pin 11 BUSY J 
7406 
e Input/output signal timing chart 
min lus 


JE 


' 
| 


BUSY meom—1- . ~~ 
| | 
| 


ACK (output) 
‘ >| [TYP 5 ys 


oaTA input ZK XII | 
| 


STB (input) 


i 


min Ips; min ips 
! ' 


Input port latch Read by CPU 





b. Serial connection 
For serial (RS-232C) connection with various computers, refer to Paragraph 2-7 
(page 2-13). For other computers or conditions refer to the following. 


e Connector 
Use JAE DB-25PA-XX or equivalent. The plotter is provided with DBLC-25AF or 
equivalent. 


RS-232C connector 











Terminal No. Signal | Pin connection | 
1 PG 
2 TXD 
3 RXD 
4 RTS 
5 CTS 
6 DSR 
7 SG 
8 CD 
9 NC 
10 NC 
11 NC 
12 NC 
13 NC 
14 S. TXD 
15 NC 
16 S. RXD 
17 NC 
18 NC 
19 NC 
20 DTR 
21 NC 
22 NC 
23 NC 
24 NC 
25 NC 




















@ Signal lines 


















































output. 


o Abbrev. Description 1/0 

1 PG Security line which is normally connected with the computer [Com] 
frame. Connected to the plotter frame. 

2 TXD Transmit data: Data output from the plotter to the computer. [Output] 
Connected to the receive data line of the computer. 

SPACE ="'0"'=+12V 
MARK =“ 1 "= —12V 

3 RXD Receive data: Data receive line of the plotter from the [Input] 
computer. Connected to the transmit data line of the 
computer. 

SPACE =''0 "=+8V to +25V 
MARK =" 1°" = —3V to —25V 

4 RTS Request to send. [Output] 
Output from the plotter to the computer. When DIP SW-1-5 
is set ON (to serial), only ON (+12V) is outputted. With DIP 
SW-1-5 is set OFF (to parallel), always OFF (—12V) is out- 
putted. 

*Since it is set when the power switch is turned ON, turning 
OFF then ON the power switch is necessary for re-setting. 

5 CTS Clear to send: Input from the computer to the plotter. [Input] | 
When the signal line is ON (+3V to +25V), the plotter is ready 
to output data, or when the line is OFF (—3V to —25V), no 
data will be output. 

When unconnected, the plotter operates with its always ON 
status. 

6 DSR Data set ready: Normally this line is connected with a line to [Input] 
indicate ready-to-operate status of a modem. Input from the 
computer to the plotter. Same as for CTS when unconnected, 
with no problem normal operation of the plotter. 

7 SG Signal ground, connected with the internal ground line in the [Com] 
plotter.; 

8 GD. Carrier detect, indicating data receive carrier detection. [Input] 
Input from the computer to the plotter. Same as for DSR when 
unconnected. 

Note: Select either DSR or CD by DIP SW-2-9 and 10. If com- 
puter output is connected when both 9 and 10 are ON, 
the driver IC of the computer can be damaged. 

The plotter output is not controlled by ON/OFF of 
this line. 

14 S. TXD | Normally, do not connect. 

16 S. RXD | Normally, do not connect. 

20 DTR Data terminal ready: signal to indicate that the system is ready |[Output] 
to communicate. As in RTS, with DIP SW-1-5 set to ON (to 
serial), The plotter outputs ON (+12V). 

When hardware handshake is enabled by the ESC @ command 

and remaining capacity of the buffer is 1/4, DTR is OFF (—12V). 

When remaining capacity is resumed to 1/2, DTR is ON (+12V). 

When hardware handshake is set to disable by the ESC @ 

command, DTR is always +12V, 

DTR can be connected with CTS, DSR or CD of the computer 

for handshaking, provided that the computer should have a 

function to monitor the above signal line and stop the data 











@ Command format 


e Sending a command 
This operation manual describes DXY-880 control using BASIC language. Other 
languages than BASIC or machine language can also be used for DX Y-880. 


e Command format 

DXY-880 command format is composed of Command, Parameter, Parameter .... 
Parameter, and Terminator. Commands are single or double English capital letters 
listed in the Commands List. 

Parameters provide information for the above commands and are normally input 
using numbers, however, in some cases, such as for the[P]command, letter codes 
may be used, and the[H]command has no parameters. 

A", " mark is used to separate the parameters and is known as a “‘delimiter’’ and 
by using this for the [D] command or[I]command, consecutive parameters can be 
input. 

The terminator indicates the end of the drawing command, and normally line feed 
(LF) or carriage return (CR) is used for the terminator. 


Example) DRAW command 


D 500, 1000 (LF) 
Command Terminator 
Delimiter 
Parameters 
Note: 
e In DXY-880, delimiter cannot be omitted and a“ ,"’ mark or one or more 


spaces’, _, ‘’ can be used as a delimiter. 

e A numeral or symbol other than alphabetical character can be used as a termi- 
nator and may be omitted. The terminator cannot be omitted immediately 
before commands beginning with E. 

e A real number within a range of +16383.0000 (+1.6383E 4) canbe used as a 
coordinate parameter. 


® Variables for parameters 


The following formats can be used. 


LPRINT “D" |X)" " Y 
LPRINT “D";X;" "VY 
LPRINT “D"; X; Y 





LPRINT “D” X, Y 
® Continuous input of commands 
Two or more commands can be continued. 
LPRINT “J 3; D 1000, 1000 *’ 
LPRINT ‘J 3 D 1000, 1000" 
Using the above extended input format, a command of 


LPRINT “'D’’; sin (x), cos (y) 


will not cause an error. However, for programming interchangeability with former 
DXY-800, delimiter and terminator are specified in the description of commands. 
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2. Errors 





When a parameter out of the specified range is input, DX Y-880 determines that 
normal operation cannot be performed and displays an error. While some errors 
allow the plotter to execute subsequent command inputs, normal drawing will not 
be assured since the command at the time of error occurrence is not executed, 


(1) Error identification 
When DXY-880 cannot perform its normal operation, the POWER LED will blink 
to indicate an error, The cause can be one of the following. 
e An undefined character is input as a command. 
(F, W, Z etc.) 
e |nput procedure other than specified. 
e Parameter is out of the specified range. 
In such a case, the OE command of RD-GL can be executed to know the error 
contents. For details refer to the description of the OE command. 
This method can only be used when the plotter is connected with DXY-880 
through its serial port (RS-232C). 


(2) Error recovery 

a) In DXY mode 
e Press the HOME key on the control panel. 
e Execute the H command. 


b) In RD-GL mode 
e Press the HOME key on the control panel. 
e Execute the OE or IN commands. 


If these methods cannot be used, turn OFF the power switch of DXY-880, recheck 
the program and perform programming again from the start. 


* The way to avoid Device timeout error on using IBM-PC. Execute below commands after loading 
DOS. 
However, need MODE. COM as System Disk. 


In case of Parallel connection .. A>MODE LPT1: ,,P 
In case of Serial connection ... A>MODE COMn: baud (, parity (, databits (, stopbits (, P) ) ) ) 


* The number of characters per a line is fixed by WIDTH message, etc., in BASIC language. 
Also, CR.LF are output automatically when the number of characters set in LPRINT message is 
output. 
So then, if too many parameters are input in a line, plotter receives CR.LF midway through the 
parameter, and disregards parameters after that. 
To avoid this, adjust the setting at the computer to increase the number of characters per a line. 


* It becomes an error when the parameter value of each command exceeds following range. 





at absolute coordinate commands at relative coordinate commands | -B2 
Al 
A2 
(0,0) 
Bi 

The length (L1) from current pen When specified position (B2) rela- 
position (A1) to the position desig- tively by parameter exceeds a range 
nated by parameter (B1) exceeds of world coordinate from the cur- 
the following value. rent pen position (A2). 


DXY Mode 16383 DXY Mode + 16383 
RDGL Mode 32767 RDGL Mode + 32767 





3. Commands List 
DXY Commands 


Command 


Format 


Parameter 


Parameter range 
(default value) 


Function 





Home 


Coordinate original 
position 





Draw 





Move 


Xn: X axis (hori- 
zontal) coordinate, 


Yn: Y axis (verti- 
cal) coordinate 


—16383 to +16383 


Draws a straight line 


Moves in a pen up condi- 
tion 





Relative draw 





Relative move 


4Xn: relative dif- 
ference in X co- 
ordinate, 4Yn: 
relative difference 
in Y coordinate 


—16383 to +16383 


Draws a line between 
relative coordinates 


Same movement as the 


rae 


command in a pen 
up condition 





Line type 


p=0: solid line 

p=1,2: dotted line 

p=3,4: single dot- 
dash line 

p=5: double dot- 
dash line 


p=0 to 5(0) 


Designates a line type 





Line scale 


/Be 


Q: pitch of dotted 
line 


R=0 to 16383 (80) 


Designates the pitch of 
dotted line 





Axis 


Xp, Gg, r 


p=0: Y axis 

p=1: X axis 

q: scale spacing 

r: number of 
repetitions 


p=0, 1 
q=—16383 to 
+16383 
r=1 to 16383 


Draws coordinate axis 





Print 


ClearOne 
character string 


Prints character 





Alpha scale 


n: character size 


n=0 to 127 (3) 


Designates character size 





Alpha rotate 


n: angle (90° unit) 


n=0 to 3 (0) 


Designates rotation angle 
of characters 





Mark 


Na 


n=1 to 15 


Draws marks 





Pen change 


Jn 


n: pen number 


n=O to 8 (1) 


Designates pen change 





Circle 


CX, Y,r, 1, 82 (, Ad) 





Relative circle 


ER 6,,05 C 6d) 





Circle center 


AX, Y 





A+ Circle 


Gr, 81, 82 (, 6d) 


X, Y: coordinates 
of center 
r: radius 
8; : initial angle 
2: final angle 
d: Resolution 


x, Y, r= +16383 
to +16383 

61, 02= —32767° 
to +32767° 
@d=1° to 
179.9999° 

(5°) 

6; <@2 : CCW 
6; >8@2 : CW 


Draws circles and arcs 


Draw circles and arcs 
starting from the current 
pen position 


Designates the center 
coordinates for the G and 
K commands 


Draws a circle are around 
the position designated 
by the A command. 





Kni : Qo 


n: percentage with 
respect to 0% of 
the uppermost 
part 

Q;: distance of the 
end point from the 
center 

Q, : distance of 

the starting point 
from the center 


n=—9101 to 

+9101% 

Q; 2= —16383 to 
+16383 


Draws division lines and 
extraction lines for 
circles. 





Hatching 





n=1: hatching only 

n=2: boxes only 

n=3: hatching and 
boxes 

X, Y: X axis and 

Y axis lengths 

d: spacing between 

hatching 

t: hatching angle 


n=0 to 3 
X, Y, d= —16383 
to +16383 





[Draws hatching or 
quadrangles 





Call RD-GL 
command 








7~ [RD-GL command Pee 
(, [parameter] ) 


Calls RD-GL command 
from DXY mode 











RD-GL Commands 


Parameter range 
(default value) 


X,Y: —31200 


Command Format Function 


Parameters a 





X: X coordinate 
of center 


Arc Absolute AA X,Y, 0c (, 6d); Draws an are centered at 


Y: Y coordinate 
of center 

@c: Center angle 

@d: Resolution 


to +31200 
éc: —360° 

to +360° 
@d: 1° to 

179.9999°(5) 


Nee 


Draws an are centered at 
the relative coordinates 
Ora: 


Arc Relative AR AX, AY, 6c (, @d); | AX: Difference 


x, ¥: —31200 
of X center to +31200 
coordinates | @c: —360° 
Difference to +360° 

of Y center | @d: 1° to 
coordinates 179.9999°(5) 
éc: Center angle 
éd: Resolution L 


CA; CAn; ny 


Ne 





character set n=0 to 15(0) 


number 


: Radius 
: Resolution 


Alternate 
Character Set 


Circle 


Designates the alternate 
character set 





Clr (, @d); —32767 to 
+32767 
éd: 1° to i 
179.9999° (5) 
—127 to +127 


Draws a circle from the 
current pen position 





:number of 
characters in X 


Character Plot CPrEPax ny 7 The pen is moved by the 


number of characters. 


direction 
:number of 
characters in Y 
direction 





Standard 
Character Set 


: character set 
number 


n=0 to 15(0) 


Designates the standard 


character set 





Digitize Clear 


DC; 


None 


Digitize end command 





Default 


DF; 


None 


Default 





Absolute Direc- 
tion 


Digitize Point 


Dl; DI run, rise; 


run=0 horizontal 
printing 

rise= O vertical 
printing 


—127 to +127 
(run=O0, rise=1) 


Designates absolute 
printing direction 





DP; 


None 


Digitize command 





Relative 
Direction 


DR; DR run, rise; 


run=0 horizontal 
printing 

rise=0 vertical 
printing 


—127 to +127 
(run=0, rise=1) 


Designates relative print- 


ing direction 





Define Termi- 
nator 


c: character 


Other than null 
character 
(CHR$ (3)) 


Defines the terminator 





Edge Rectangle 
Absolute 


X: X coordinate 


of corner 
: Y coordinate 
of corner 


—32767 to 
+ 32767 


Draws a rectangle 





Edge Rectangle 
Relative 


X: X coordinate 
of corner 

Y: Y coordinate 
of corner 


—32767 to 
+32767 


Draws a rectangle with 


relative coordinates 





Edge Wedge 


EW r, @1, 6c (, 6d); 


r: Radius 
01:Start angle 
@c: Center angle 
6d: Resolution 


= —32767 to 
+32767 
61=—360° to 
+360° 
@c= —360° to 
+360° 


Draws a wedge 





Fill Type 


Fal nce G's 


n= 1, 2: Fillin 
both directions 

n=3: Hatching 

n=4: Cross hatch- 

ing 

d: Hatching spac- 
ing 

8: Hatching angle 


n=1to4 

d= 0 to 32767 

d= —360° to 
+360° 


Specifies hatching 








Input Mask 


IM; IME; 


Input mask 








Initialize 





IN; 





None 
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Initialization 








Command 


Format 


Parameter 


Parameter range 
(default value) 


Function 





Input P1 & P2 


ial 


Input Window 


Label 
Line Type 


Output Actual 
Position 


IPP1x,P1y, P2x, P2y; 


IW X1, Y1, X2, Y2; 


IEBrGi C200. 
on CHR$ (3) 


Eien; 


OA; 


X and Y coordi- 
nates of P1 and P2 


X1 and Yi are 
coordinates of the 


left lower corner of 


the drawing area, 
X2 and Y2 are 
coordinates of the 
right upper corner. 


c: character string 


n: pattern No. 
p: pitch (%) 


None 


Depend on paper 
size mode of 
DIP SW setting 


Same as above 


n=—6 to +6 (0) 
p=0 to 127 (1.5) 


Sets P1 and P2 


Sets plotting area 


Character drawing 


Pitch of dotted or dot- 
dash-line 


Outputs X and Y coordi- 

nates of pen position and 
pen condition (for plotter 
coordinates only) 





Output Com- 
manded Position 


Outputs X and Y coordi- 
nates of pen position and 
pen condition (for user 
coordinates only) 





Output 
Digitize 


Outputs digitize coordi- 
nates 





Outputs error code 





Output Error 


Output P1 and 
P2 


Outputs P1 and P2 





Output Status 


Outputs status byte 





Output Window 


Outputs coordinates of 
lower left corner and 
upper right corner of 
window 





Plot Absolute 


PA; PAX1, Y1, Xn, 
oy: 


Absolute X and Y 
coordinates 


—32767 to 
+32767 


Moves in absolute 
coordinates 





Pen Down 


PD; PD Mia Yt, Xn: 
Vitis 


X and Y coordi- 
nates 


—32767 to 
+32767 


Moves in a pen down 
condition 





Plot Relative 


PRoPRXi-Y io xn, 
Nini 


Relative X and Y 
coordinates 


—32767 to 
+32767 


Moves in relative coordi- 
nates 





Pen Thickness 


PPT a: 


d: Filling spacing 
(mm) 


0.1 to 5 (0.3) 





Pen Up 


PU; PUX1, Y1, Xn, Yn; 


X and Y coordi- 
nates 


—32767 to 
+ 32767 


Specifies the filling 
spacing 


Moves in a pen up condi- 
tion 





Shade Rectangle 
Absolute 


RARXOYs: 





X: X coordinate 
of corner 
Y coordinate 
of corner 


Ns 


—32767 to 
+32767 


Fills a rectangle 





Shade Rectangle 
Relative 


X: X coordinate 
of corner 

: Y coordinate 
of corner 


—32767/ to 
+32767 


Fills a rectangle using 
relative coordinates 





Select Alternate 
Set 


SA; 


Designates alternate 
character set 





Scale 


SC Xmin, Xmax, 
Ymin, Ymax; 


Xmin, Ymin... 

coordinates of P1 
Xmax, Ymax... 
coordinates of P2 


Bi Depends on 


paper size and 
mode setting of 
DIP SW. 


Sets user coordinates 





Absolute 
Character Size 





Sl; Slw, h; 


w: character width 
(cm) 

h: character height 
(cm) 


(w=0.19 h=0.27) 


Designates absolute 
character size 





Character Slant 


SL; SL tan @ 





tan@: character 
slant 


—127 to +127 (0) 





Designates character slant 








Symbol Mode 


SM; SM k; 


k: character or 
symbol 
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- 





Draws characters or 
symbols around the 
current pen position 








[ [se 


Pen Select 


Format 


Parameter 


Parameter range 
(default value) 


Function 





SP n; 


n: pen number 





Relative 
Character Size 


Select Standard 
Set 


SR; SR w, h; 


Soy 


w: character 
width (%) 
h: character 
height (%) 


a 


n=0 to 8 (1) 


Oto 127 
(w=0.5 h=1.0) 


Pen change 


Designates relative 
character size 


Designates stand 
character set 





Tick Length 


site: 


Q: tick length (%) 


Q=—127 to +127 
(4) 


Sets XT and YT tick 





User Defined 
Character 


UC; UCAX1, Y1 
Poem NT Tany 


Xn: number of X 
grids 

Yn: number of Y 
grids 


—99'to +99 


Defines user characters 





Velocity Select 


VSS: 


S: pen speed 
(cm/sec) 





Shade Wedge 


WG r, 61, 0c; 


r: Radius 
01:Start angle 
8c: Center angle 








None 





2 to 25 (20) 


Sets pen speed 





= —32767 to 
+32767 

01= —360° to 
+360° 

@c= Oto 360° 


Fills a wedge 








Draws tick on X axis 





None 
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Draws tick on Y axis 








4. DIP Switch Setting List 





SW-1 





















































4 Max. Plotting 
7 8 9 Paper size eine 
OFF OFF OFF 
- 420x297 mm 380x270mm 
WU UUNNWe wat | a3_| 'so_| oxy 
123456789106 ON OFF OFF 
[ AA Se) DXY 297x210mm 270x192mm 
NC ON / OFF 
OFF ON OFF . 
COMMAND RDGL / DXY e ANSI DXY 17x11inch 380x 258mm 
CHARACTER PAPER ANSI / ISO ON ON OFF 
FONT : 
PAPERSIZE ad. / A3-8 A ANSI DXY 11x8.5inch 258x 198mm 
CONNECTION Yio OFF OFF ON 
INPUT SERIAL / 
een Ls ie RD-GL 420x297mm 380x270mm 
OO ff ANSI ASCII (I) 
seeded ON OFF ON 
hog ANSI ASCII (II 
a Baa acl a ) AA iSO RD-GL 297x210mm 270x192mm 
Smemcm Seana * 
a 4 a a andinavian OFF ON ON . 
BOSa Spanish Latin American : 17x11inch 380x 258mm 
5 § § 5] Roland Swedish B ANSI RD GL 
8 8 § & Roland Danish, Norwegian ON ON ON . 
A 1 RD-GL 11x8.5inch 258x198mm 
+L 





















WWMM EW aa 


uw 
123456789106 


TS 
lL ON / OFF 

OSR ENABLE ON / OFF 

DCD ENABLE ON / OFF 


BAUD RATE STOP BIT 2bit / Toit 
DATA Bbit / 7bit 
PARITY EVEN / ODD 
PARITY ENABLE / DISA 
50 BAUD 
75 BAUD 
110 BAUD 
134 5 BAUD 
200 BAUD 
300 BAUD 
600 BAUD 
1200 BAUD 
1800 BAUD 
2000 BAUD 
2400 BAUD 
3600 BAUD 
4800 BAUD 
7200 BAUD 
9600 BAUD 























BSB HHHesseEeGHHnsf 
BEBE eee nooo oHnsr 


©8218 2182) 82) 82) ee) 
GH GeEHH Sea want 
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5. Character Code Table 


) 








Lharacter set 


ASLLL 


uWire Qaorwr 3D Be SK CO US 


Lu aomMmrenaewer S| on Bew~e TtAanNnse 


all/SsKH PF AMANO RSP DOO Ns et 


OM RW DIKR + HII PS HE NT UNS HP 


oOo; aw DH REDE AORN OTK PS 


<x e-> A ere DRY DHF DOM 


Oo; ss Sa rOMmAN ee oN ea 


—— 





© =xammteamNs te 
njawcecnv sa > =x >N@Q@QO@Or 
o®eooo0v0“74 OL---He<-— eC O 


sOenoOwNOrTHnNViIszZzo 


MOK NMOTIOONM O©A MDss« -#-V IA Oo 

N = OexxsQ~aAx+ ~ | o™N 
>< 

f wo ke reo 

a Lu mM a SS oOoMmwWM 

Or NMTNwWRAMRHEOOAWL 

















International Character Set 






























~~ NOOO 


~ ~ ~~ re wre wo wH 


( 13. ) ‘Japanese 





© , Fo ee a eee 
1 ' 3 
I 1 
a. Re oO} 
{ an: Wea = 
! 1 
© oF Th, Te ; OO = ag Za 
LEatt si) i ‘ x 
ite SSS a © 
@|-- 12ers 8 5 | =x 
Pl ae a es 
Be Se abe oan 
Gill eiiaae dee eide be 
I —e: 
ee eS ' zg > 
rsa Ss] Led a bal EY 
©) a 4 "1 le MO ° ® 
i? Le v | 5 
©), irri 1 1 lel F 
1 ! ! 
1 il Iu! jh |! © > 
im tL OG a —N 
ea 74 5 |e 
OQ < <_! I gi! hss 2 O o ‘ 
! — 
Le Le4 = °o =X 
© Ee 
cc — Q — ol <I, © x od 
a 
@Q)|-7 eo ow -— 0 8 Z/iueo 
is | 
=| = at 
@|ooe S iu @ |olo 
a | + 
raA c= 4 | e| g Od 
©) i= Ge | 3/8 
LJ Ee al 3° ° me) 
© | st # Sw RR 919 ae 
< <x 
oe 
=~ oO 
= = cc & oD 
—- + a coc © 
e oO » = 
— — qj aa o ej 
oe Camed o > ined oO 
G3. ce co oO =e ae 
wn wo ~~ = ke p= ~S 
—<c << ae c— no n ikea 
oO OD = = o 
a e c c UO = 
wo wo o oO oO o [ 
ie ee ce oO a = Oo 
zs se | @ 2 &@ & 
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6. Sample programs 


DXY-880 can be used for various applications depending on programs. Sample programs are shown here for 
the following applications. These programs will be applied for practical purposes by changing the data and 
parameters accordingly, or give you a hint for programming. 


. Bar chart 

. Radar chart 

. Biorhythm 

Label 

Fourier curve 

General purpose calendar 


DARWN 


Use of sample programs 


e These sample programs have been prepared using common BASIC commands and statements, however, 
depending on your computer type, they may not be used as they are. In such a case, read the BASIC 
Manual of your computer and modify the programs accordingly. 

In case that LPRINT statement cannot be used depending on the connection type with your computer, 
use PRINT #statement, for example, as described in the BASIC Manual. 


e In the programs, data character strings and numerals are defined using DATA statement. Numerals and 
character strings for variables are also defined at the beginning of programs. Thus, the programs can be 
used as they are for actual applications by using INPUT statement or by changing only the data. List of 
variables and DATA statement of each program are listed only for the parts requiring modification, and 
other parts require almost no modification. 


e Variable name also may not match your computer type. Modify accordingly if any. 


Bar chart 
Bar chart can be recommended to look over sales trend of four commodities for five months. 


e Variable list 
X,Y : Coordinates of the lower left corner of the chart (start position of the chart) 
YL: Scale line spacing of Y axis (in 0.1 mm unit) 
YM __ : Data size for the unit scale of Y axis 
X1 : Commodity type 
X2 : Number of months 
XK: Bar width (in 0.1 mm unit) 
STP: Shading space (0.1 mm unit) 
P (1) — (X1) : Pen number used, must be same as commodity type, X1. 


e DATA statement 
Lines 160 to 190 contain data for individual commodities for five months. 
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e Program list 


14@ 

116 
128 
138 

14@ 

158 

16a 
178 

1808 
198 

288 
218 

220 
236 

248 
258 

268 
278 
286 
299 
368 
318 
328 
338 
34a 
358 
36@ 
378 
388 
370 
40a 
418 


’ Bar chart 
LPRINT.*d 1" 
X= 10@:Y= 100:YL=16@:YM=10:X 1=4:X2=5:XK=68:STP=2 
P¢ 1)=2:P¢2)=4:P(3)=5:P(4)=8 
’ DATA X1X¥X2 [KQ] 
FOR I=1 TO X1:FOR J=1 TO X2:READ Y¢(1,J) sNEXT J,l 
DATA 28@,38@,48,58,6@ 
DATA 35,45,52,55,57 
DATA 57,64,74,82,74 
DATA 72,62,56,52,43 
“ MAX 
MAX=@ 
FOR I=1 TO X1i:FOR J=1 TO X2 
IF MAX<YCI,J2 THEN MAX=YCI,J> 
NEXT J, I 
“ FRAME 
LPRINT "M"3X3","3Y:lLPRINT "X@,"3YL3"," 5 INTCMAXZYM+ 1) 
LPRINT "M"3X3","3Y:LPRINT "D" 3X+¢(X1+ 1) ¥X2¥XKZ","5Y 
* CHART 
FF=1 
FOR I=1 TO X1i:LPRINT "J"5PCI) 
FOR J=1 TO X2:YY=YC1,d) /YMXYL !XX=X+ TXXK+ CK 1+ 1) ¥CT- 1) XXK 
LPRINT "MM" sxx:" , "VFS 
LPRINE °"T.2, 8 §XK=8 pg." FYY=33" 01° 
FOR K=STP TO XK-8-STP STEP STP 
Y1=Y+5S+STP:Y2=YV+VY-STP !XXX=XX+K 
FF=-FF:IF FF=1 THEN SWAP Y1,Y2 
LPRINT "D"5XXXsYV¥i3"y"5XXX","3V2 
NEXT K 
NEXT J 
NEXT I 
LPRINT "J@":END 


Radar chart 
Used to systematically evaluate different data, ranging from stock price analysis to determination of 


character. 


e Variable list 
ELEMENTS: Number of elements, for example, 5 designates a pentagon and 6 designates a hexagon. 
Xx, YY : Coordinates of the radar chart center 
LENGTH — : Length of an axis (in 0.1 mm unit) 
DISTANCE : Scale lines 


e DATA statements 
Line 1060: Character string for data 
Line 1070: Value of data; place the same value as the first data after the DATA statements. 


e Subroutines 
POSITION: Calculates coordinates of the end points of axis. 
SCALE : Draws scale lines 
LABEL — : Calculates coordinates of characters showing the contents of data. 


4 
100 
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e Program list 


iga@a 
1616 
1626 
1636 
1646 
1656 
1468 


1618 
1626 


¢ 


Radar chart 

* Set a black pen to J2 red pen to J3 

ELEMENTS=5 

DATA A,B,C,D,E 

DATA 56,66,55,78,80,56 

XX1=1600 :vYY1=1066 

LENGTH=566 

PI=3.14159 

ANGLE=2XPI/ELEMENTS 

DISTANCE=LENGTH/ 16 
Drawing axis 

LPRINT "*DI1,0;" 

LPRINT "J2" 

FOR A=PI/2 TO 4. Taare? STEP ANGLE 
LPRINT "“SI 4@.4, Bs (25 
LPRINT "*PA" yXxX 13 ivy 
LPRINT "“DI"3; eraiat. «; Sentara 
LPRINT "*SM-" 

LPRINT "*PD" 

FOR I=DISTANCE TO DISTANCEX1@ STEP DISTANCE 
GOSUB 1416 
LPRINT "*PA"sX1is","s¥1 

NEXT I 

LPRINT "*PU" 

LPRINT **SM* 

IF A=PI/2 THEN GOSUB 14586 

GOSUB 1536 

NEXT A 

“ Numerical value 

LPRINT "J3" 

FOR A=PI/2 TO 5.61XPI/2 STEP ANGLE 
READ VALUE 
I=VALUEXDISTANCE- 16 
GOSUB 1416 
IF A=PI/2 THEN LPRINT "M"5Xi3","s¥1 
LPRINT "D"5X13","37¥1 

NEXT & 

LPRINT "S3" 

LPRINT "H" 

END 

’ Subroutine 

“POSITION 
X1=XX 1+ INTC COSA) X19 
YAI=VY It INTCSIN¢GAD XI) 

RETURN 

“SCALE 
LPRINT "*DI1,6;" 

LPRINT "S2" 

LPRINT "M" 3XX1-663","3YY1+DISTANCEX4.7 
LPRINT “PSa" 

LPRINT "M" 3XX1-8@5","3YY1+DISTANCEX?.7 
LPRINT "Pig6" 

RETURN 

“LABEL 
LPRINT "*DI1,6;" 
READ L* 
LPRINT "*SM" ;L$ 
LPRINT "*S1@.32,8.56;" 
I=DISTANCEX 11 
GOSUB 1416 
LPRINT "“*PA"5X13","s¥1 
LPRINT "*SM" 

RETURN 


f- 
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Biorhythm 
By entering date of birth and month to be checked for biorhythm, draws a biorhythm curve for 40 days 
starting with the first day of the month. 


e Variable list 











BY : Year of birth (AD) 

BM : Month of birth 

BD : Day of birth 

SY : Year to be checked for biorhythm 5 

SM - Month to be checked for biorhythm eee enn ener eees 
SD : Enter 1 ote rete, mee 


OX, OY: Coordinates of start position of 
drawing the frame 














e Program list 


1808 “ BIORHYTHM 

1019 ¢ 

18246 “ DATA 

1030 BY=1940:BM=1:BD=1 

164@ SY=1964:SM=46:SD=1 

1658 OX=300:0Y=388 

1068 PI=3.1415:P=1 

1678 DIM M¢ 12) 

1688 FOR I=1 TO 12 

1896 READ M1) 

11@6 NEXT 

1118 DATA 6,31,59,98,120,151,181,212, 243,273, 384,334 
1128 * CALCULATION 

1136 L=(SY-BY) ¥365+ INT¢(SY-1) 74) -INT( (BY+ 1).74) +(MCSM) +SD) -(MCBM) +BD) 
1148 “ FRAME 

115@ FOR xX=308 TO 2300 STEP 50a 


1168 LPRINT "M";X,0Y 

1174 LPRINT "X@,308,2" 

1188 NEXT 

1196 FOR Y=30@ TO 96@ STEP 308 

1200 LPRINT "M"30X,Y 

1210 LPRINT "X1,50,48" 

1228 NEXT 

123@ ’ PLOT 

124@ T=23:LABEL$="PHYSICAL: ":GOSUB i264 
1258 T=28:LABEL$="EMOTIONAL: ":GOSUB 1284 
126@ T=33:LABEL$="INTELLECTUAL: ":GOSUB 1286 
127@ GOTO 1420 

1286 “PLOT 

129@ A=(L/T-INT(L/T) ) XT 

1366 P=P+1 


131@ LPRINT "J";P 
1328 FOR DAY=1 TO 4@ 


1336 Y=INT(25@XSIN(¢ CA+DAY) /TX2XPI) +.5) 
1346 LPRINT "M" ;DAYX58+275,Y+668 

1356 LPRINT "N"j;P+11 

1366 NEXT 


1376 LPRINT "M" ;PX688-758 ,0Y+658 
138@ LPRINT "P";LABELS 

1398 LPRINT "R@,15" 

1466 LPRINT "“N";P+11 

1418 RETURN 

14926 “ LABEL 

1436 LPRINT "Ji" 

1440 FOR I1=18 TO 38 STEP 18 


1456 LPRINT "M";1X¥56+226,0Y-56 
1466 LPRINT "P"jI 

1470 NEXT 

1486 LPRINT "M85@,266" 

149@ LPRINT "P";SY;"."5SM 


1586 LPRINT "J@" 
1516 LPRINT "H" 
1526 END 


8-18 


Label 
Makes right flush, left flush or centering of characters and uses for printing title lines. 


e Variable list 

L$ ( ) : Character string to be drawn; put a number into (___) according to the number of character 
strings to be drawn. Three character strings (0 to 2) are used in this program and 2 is put into 
( ). 

OX,OY : Coordinates of the start position for left flush, of the center position for centering, or of the 
end point for right flush. 

Sl : Designates the character size with the same unit as for the parameter in the S command in 
DXY mode. 


e DATA statement 


Line 1080: Character strings in number specified in L$. 


ROLAND DG CORPORATION 


X-Y PLOTTER 
DXY-880 
ROLAND DG CORPORATION ROLAND DG CORPORATION 
X-Y PLOTTER X-Y PLOTTER 
DXY-880 DXY-880 


ROLAND DG CORPORATION 
X-Y PLOTTER 
DXY-880 


e Program list 


1g@@ “ LABEL ORIGIN 
1618 * 

1928 °“ DATA 

1030 DIM L#¢2) ,LL¢2) 
104@ FOR I=@ TQ 2 
1656 READ L#(¢I) 
1064 LL¢ID=LENCL®¢1)) 
1678 NEXT I 

1@6@ DATA ROLAND DG CORPORATION,X-Y FLOTTER,DxXY-88@ 
169@ SI=3 

11@@ LFRINT "S";SI 
111@ “ LEFT 

112@ LO=1 

1136 OX=500:07Y=1508 
114@ GQOSUB 1348 

115@ “ CENTER 

116@ LO=2 

117@ OX=1500:07=2068 
116@ GOSUR 1346 

1198 ’ RIGHT 

12@@ LO=3 

121@ OX=2506:QvY=1508 
122@ GOSUB 1346 

1236 “ LARGE 

124@ LO=2 

125@ SI=6 

126@ LPRINT "S";SI 
12780 OX=15806:0Y=1608 
128@ FOR S=@ TQ 3 
1296 OX=0X+S 

13464 aQy=ay-s 
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isi GOSUB 13468 

132@ NEXT 

1336 END 

134@ “PLOT 

1356 FOR I=@ TO 2 

136@ x=0X 

1374 IF LO=2 THEN X=X-(LLOID X46X¢S1+ 10072 
138@ IF LO=3 THEN X=X-C(LLOI) X6X¢SI+1)) 
137@ Y=OY-IX7XCSI +1) X2 

1460 LPRINT "J";LO 

1418 LPRINT "M"4yX,¥ 

1420 LPRINT "P";LC1) 

142@ NEXT 

144@ RETURN 


Fourier curve 

Connects data points with a smooth curve to prepare a graph. Fourier transform is used to make a smooth 
curve. When n data, Xo, X1..... Xn-1, are given, coefficients ak and bk of finite Fourier expansion are 
given by the following formulas. 


2 N-2 
ak ae Xjcos( 2xjk/N) 
j=oO 
Qn (kK=0,1,2,-0°° ,—-1) 
bk =—D3Xjsin ( 2xjk/N) 
i=0O 
The Fourier expansion formula is: 
f (x) =“ tarcos X + bisin X tazcos 2X +hesin 2X covccssereeeeeeeeeees + 


1 
an-2cos (n—2) X+bn-z2sin (n—2) X + fan-teos (n—1)X +bn-1 sin (n—1) X) 


In this program, calculation of coefficients ak and bk is made in the part of 'CALCULATION and Fourier 
expansion in’ TORQUE. 


e Variable list 
OX, OY: Coordinates of point of origin of the graph 
N : Number of data 





ny 
+ 


TORQUE (KgFm) 











ROTATE ANGLE (deg) 
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e Program list 


1666 “ FOURIER 

1616 ° 

1626 OX=S@6:0yY=5400 

1636 PI=3.1415:N=18 

1046 DIM AC17) ,BC17) ,x¢17) 

1650 “ FRAME 

1666 LPRINT "M";0x,0Y 

1076 LPRINT "X1,968,2" 

166@ LPRINT "D" ;0x+168@,0Y+1506 
1696 LPRINT "DB" ;0X,0Y+1566 

11@@ LPRINT "X@,-508,3" 

1116 LPRINT "M";0X+68@,0Y-5@ 

1126 LPRINT "Pa" ;SPCc47) ;"188" 
113@ LPRINT "M" ;0x+1660,0Y-15@ 
1146 LPRINT "PROTATE ANGLE ¢deqg)" 
1156 FOR I1=@ TO 3 

1148 LPRINT "M" ;O0X-186,0Y+5@@X1I-15 
1176 LPRINT "P";I 


1188 NEXT 

1196 LPRINT "Qi" 

126@ LPRINT "M" ;0X-16@,0Y+76@ 
1216 LPRINT "PTORQUE (Kgfm) " 
1224 “ DATA 


1236 FOR I=@ TO 17 
1248 READ X¢I) 

1258 LPRINT "J2" 

126@ LPRINT "M";0xX+I¥10@,0Y+X(1) ¥50G 

1278 LPRINT "N15" 

128@ NEXT 

1298 ’ CALCULATION 

1306 FOR I=@ TO N/2-1 

1318 ACID=e 

132@ BCI) =8 

1338 FOR J=6@ TO N-1 

1348 ACT) SACI) +X (J) ¥COS( 2¥PIXIXI/N) 

1356 BCI) =BC1) +X CJ) XSIN( 2XPI XIX I/ND 

136@ ° NEXT d 

1376 ACT) =2XACI) ZN 

1386 9 BCI) =2¥ BC 1) /N 

1396 NEXT I 

1408 ACG) =A(8)/2 

1416 ° PLOT 

1426 LPRINT "M";0X,0Y+xX(@) xX566 

1438 FOR AN=@ TO 188 

1448 GOSUB 1480 

1458 = LPRINT "D";OX+ANX 10, 0Y+TRX50 

1468 NEXT AN 

1478 END 

1488 “TORQUE 

1498 TR=A(@) 

156@ FOR J=1 TO N/2-1 

1516 = TR=TR+AC J) XCOS( 2XPIXJXAN/ 188) +BC J) XSINC 2XPIXJXAN/ 188) 
1528 NEXT J 

1538 TR=TR-ACN/2-1) XCOS( 2XPIX(N/2-1) XAN/ 188) /2-B(N/2- 1) XSIN¢ 2XP IX (N/2-1) XAN/ 188) 
/2 

1548 RETURN 

155@ DATA 1.2,1.5,1.9,2.2,2.4,2.5,2.4,2.0,1.8,1.4,1.2,0.9,8.5,8.3,8.2,0.5,4.6,8. 
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Calendar 
A convenient program to prepare a calendar for a month. By entering year and month, days of the week are 


automatically calculated. 


e Variable list 
SY _: Year (AD) of the calendar to be prepared. 
SM — : Month of the calendar 
Aa Start position of drawing when days are placed in a horizontal line and days of the week in the 
YY1/ next line. 
DX1_ : Enter the print spacing in X direction of dates and days of the week in unit of 0.1 mm, 
oh Start position of drawing when days are placed in a vertical line and days of the week in the next 
YY2) line. 
DX2 :Enter the print spacing in Y direction of dates and days of the week in unit of 0.1 mm. 


el Start position of drawing in a week per line as in ordinary calendars. 
| Designates spacing between dates in unit of 0.1 mm for X axis and Y axis respectively. 


DISTX | Designates spacing between dates and between days of the week in unit of 0.1 mm for X axis 
DISTY J and Y axis respectively. 


‘ 


Practically, there will be little case to prepare these three types at a time. Then, put REM or ‘ (an abbrevi- 
ated form of REM statement, some computer types may not use this form) before an unnecessary calendar 


type (VERTICAL, HORIZONTAL, NORMAL) of GOSUB statements of line 1330 to 1350. 


FRI SAT SUN MOM TUE WED THU FRI SAT SUN MOH TUE WED THU FRI SAT SUN MOH TUE WED THU FRI SAT SUN WON TLE NED THU FRI SAT 
123.4 5 6 7 8 91011 1213.14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 23 30 
1 
2 
3 
4 
5 
6 
7 
8 
3 
10 SUN WON TUE WED THU FRI SAT 
1 
12 3°94 5 6 7 8 9 
13 10 11 12 13 14 15 16 
14 17 18 19 20 21 22 23 
15 24 25 26 27 28 29 30 


SRZAREGS SPARES SZHRESEL SEAR ERE RB 


e Program list 


1aae 
1G16 
1626 
1838 
1644 
1656 
18466 
1876 
1886 
1876 
1186 
11148 
1126 
1136 
1146 
1158 
1168 
11768 
1186 
11a 
1266 


pe 


Ot whee 
aan oS & 


ho bo ha Po ba 


an 





1360 
1376 
1388 
1370 
14aq 
i4ia 
14240 
14a 
144a 
1450 
1464 
1474 
1488 
1476 
1580 
1514 
1528 
15260 
1544 
1554 
1546 
1578 
i5sa 
issa 
16aa 
ié1a 
1628 
1636 
1646 
1650 
1468 
1678 
1688 
167@ 
1788 
1714 
1728 
1736 
1748 
1758 


1766 


Calender 


Fut « Black pen inta Jz, a red pen into J: 


DIM Me 12) 

DIM DWE 7) 

INFUT "What vear";S% 
INFLUT "What month" ;S 
Xx 1=3568 a 





a 
85 :DyY3=54@ 
Days of the week 
FOR I=4 To 4 
READ DWec1> 
NEXT 1 


















DATA SUN,MON,TUE,WED,THU,FRI ,SAT 
FOR I=1 To 12 
READ Mel) 
NEXT 1 
IF =INT COSY, THEN M¢2)=M¢ 2) +1 
IF G@G=INT< “18@> THEN M(2)=Mez3-1 
IF BG=INTS AGG) THEN Me 2) =MC 2341 
DATA 31,258,31,36,31,38,31,31,36,31,34,31 
MSUM=a 
FOR J=1 To SM-1 
MSUM=MSUM+Mt 73 
NEXT J 
L=SYXSS6S+ INTC CSY- 19-4) +MSUM-1 
IF S¥/16G=INT(Sy¥“168) THEN L=L-1 





K=L-INTCL“ 7) *? 
Mainroutine 
FoR Dy 1 TO Meésmp 
N= CC DAY+K-1)F-INTCCDAY+K-1)9 4739 #? 
YS=DWIS (ND 
LPRINT "J2" 
IF ¥="SUN" THEN LPRINT "JS" 
IF Y#="SAT" THEN LPRINT "J4" 
GOSUB idza 
GOSUB 1474 
GOSUB 15446 
NEXT DAY 
LPRINT "H" 
END 
* Subroutine 
“#Horizontal 
M1+DX 1EDAY 
1 
GOSUB 1454 
DISTX=-22 :DISTY=568 
GOSUB 1728 
RETURN 


“Rertical 











(= 







2-DY 2X DAY 
GOSUB 1656 





DISTX=76 :DISTY=4 
GOSUB 1726 

RETURN 

“*¥Normal 


3+ Dx SEN 
fS=V¥V3-DYSRINTCCDAY4+K- 1947) 

GOSUB 1656 

DIST» 22 :DISTY=56 

IF DAY>? THEN GOTO 1644 

IF INTC ¢CDAY+K-12.°7)=1 THEN Y=7+D73 









GOSUB 1726 
RETURN 
“XSUBI 
LPRINT "S3" 
A=B 


IF DAY<18 THEN A=22 
LPRINT "M" yxtAg" "7 
LPRINT "P" ; DAY 
RETURN 
*“XSUB2 
LPRINT "S2" 
LPRINT "M";X-DISTX3","3¥+DISTY 
LPRINT "P"3v# 
RETURN 


inte 


J4 


7. Specifications 


Plotting area 
Plotting speed 
Resolution 
Distance accuracy 
Repeatability 


Control switches 


DIP switches 
Display LEDs 


Interfaces 


Number of pens 
Power supply 
Power consumption 


Dimensions 


Weight 


Operating temperature 
Operating humidity 


Input/output signals 
Parallel 


Serial 


X axis: 380 mm, Y axis: 270 mm (ISO A size) 
200 mm/sec for all directions 

0.05 mm/step 

+ 0.5% or less of traveling distance 

+ 0.3 mm or less 


PEN UP/DOWN, PAUSE, HOME POSITION( A ,<,V1,> ), 
FAST, P1, P2, ENTER, POWER 


FONT, MODE, BAUD RATE, MODE 
POWER/ERROR, PEN UP 


Parallel (Centronics) 
Serial (RS-232C) 


8 (original pens or pen holder) 
Original AC adapter (for 9VDC, 28VDC) 
35W 


533 x 430 x 90 mm 
(21"'(W) x 16-15/16"'(D)x 3-1/2’'(H)) 


4.3 kg (9.5 Ibs) 
(main unit only) 


0°C to 40°C 


20 to 80% (no dew forming) 


Centronics 

STROBE (1 bit), DATA (8 bits) 
BUSY (1 bit), ACK (1 bit) 

TTL level, asynchronous 


RS-232C 
Transfer system: asynchronous, half-duplex 
data communication 
Baud rate : 50, 70, 110, 134.5, 200, 300, 600 
1200, 1800, 2000, 2400, 3600, 4800, 7200, 9600 
(selected by DIP switch) 


Stop bit: 1 or 2 bits (selected by DIP switch) 

Parity check: Odd, even, none (selected by DIP switch) 
Data bits: 7 or 8 bits (selected by DIP switch) 
Connector: DB — 25S 


* Specifications are subject to change without notice. 


\ 
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